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SUBSONIC WIND-TUNNEL TESTS ON A SERIES OF BOMBLETS WITH CANTED FINS
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8

P. L. Appleton Jones

SUMMARY

This Report describes wind-tunnel tests to measure the aerodynamic
characteristics of a series of 48 bomblets with planar, canted and curved
cruciform rectangular fins. Analysis of the results shows how the force and
moment characteristics of a bomblet are affected by its length, its nose shape

and the size and cant angle of its fins.
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1 INTRODUCTION

One requirement of a cluster weapon is that, for certain targets, it
should be capable of dispersing its bomblets in a pattern covering a large area
of ground. One method of obtaining a suitable pattern is to eject the bomblets
from their parent container, but with this method pattern sizes are limited by
the ejection force available and the forces required for large patterns are

difficult to achieve in practice.

This difficulty can be avoided by using bomblets which are self-dispersing
because of their aerodynamic characteristics. Several such bomblets are con-
sidered in Ref.l and a brief theoretical study of possible ground pattern sizes
for the canted fin bomblet (see Fig.la) has been presented in Ref.2. The aero-
dynamic characteristics of this bomblet configuration were defined in terms of
the normal force, drag and rolling moment coefficients, obtained from the data
in Refs.3 and 4, and it was found, ignoring the effects of lateral forces and

initial disturbances, that satisfactory ground patterns could be obtained.

Having thus shown that bomblets with canted fins could yield satisfactory
ground patterns, it was decided to measure the aerodynamic characteristics of
some representative bomblet shapes in a low-speed wind-tunnel in order to pro-
vide data for a more detailed study of bomblet motions. This Report describes

the wind-tunnel tests and presents an analysis of the experimental results.

2 EXPERIMENTAL EQUIPMENT AND PROCEDURE

Dyl Bomblets

Fig.2 shows the 2 bodies, 2 noses and 11 tails which combined to form the
different configurations, 4 of which had no fins. Fig.3 shows some of these

bomblet configurations mounted in the wind-tunnel.

Each of the two wooden cylindrical bodies was combined with the ogival
nose, whose radius of curvature equalled the body diameter, or with the bluff

nose to make the four bomblets listed below:

Overall length/diameter ratio 5 3 5 3

Nose shape bluff bluff ogival ogival

Each of the bomblets was tested with each of the tails shown in Fig.lb; it
should be noted that curved fin configurations B and C include the same tail
(shown in Fig.2) at different angles of roll. Each tail was made of a hollow

metal cylinder which fitted over the rear of the body being tested and fins of
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metal plate 1.5 mm (0.06 in) thick which were welded to the cylinder in
mutually perpendicular planes. All the fins had the same chord which was equal

to ? of the body diameter.
The tails tested (Figs.lb and 2) consisted of:

(a) A set of 4 tails with straight cruciform fins of gross span
2.5 (body diameter). One pair of opposite fins was canted at O, 2.5, 5 and
10 deg to the axial line.

(b) A set of 4 similar tails with fins whose gross span was 1.5 (body
diameter).
(c) A set of 2 tails with uncanted, curved cruciform fins which

yielded 3 fin configurations. Each of these fins had a radius of curvature
equal to half the body diameter and a surface area equal to one of the fins
in set (a). The span of one of the curved fin tails was 2.364 (body diameter)

and the tips and roots cf each pair of fins were coplanar.

(d) A tail with no fins. The results obtained with this tail were

used as a datum when calculating the effect of fins on bomblet performance.

2.2 Force-measuring equipment

The design of the six-component strain-gauge balance used in this
experiment was similar to those used in the 8 ft by 6 ft transonic wind-tunnel
at R.A.E., Farnborough. In the design the strength and sensitivity of the
balance were determined by the expected magnitude of the aerodynamic forces
and moments on the bomblet; these forces and moments were estimated using an

empirical method presented by Brebner in Ref.5.

The balance was machined from a solid steel bar and 12 matched pairs of
Constantan foil gauges were used to form the bridges to measure the three
forces and three moments on the balance. Calibration showed that the relations
between the balance readings and the applied forces and moments were linear

over the expected range and that the first-order interactions were small.

The signals from the six strain-gauges bridges were measured by auto-
: ; .. b6
matic self-balancing units and the results were punched on to ICL computer

cards.
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2.3 Experimental procedure

Each of the 48 bomblet configurations was mounted on the support rig7 in
the 4 ft by 3 ft low-turbulence wind-tunnel at R.A.E., Farnborough. The aero-
dynamic forces and moments on the bomblet were measured at angles of pitch, 6 ,
spaced at 5 degree intervals from -10 to +25 deg and also at 28 or 29 deg, and
at angles of roll, ¢ , spaced at 22.5 deg intervals from O to 90 deg. The
tests were made at a wind speed of 73 m/sec (240 ft/sec), this being the
maximum speed which the wind-tunnel could attain with a bomblet mounted at a
large angle of pitch. No attempt was made to influence the transition of the
boundary layer on the bomblet since the Reynolds number of a bomblet in flight
is expected to be of the same order as that in the wind-tunnel. In the wind-
tunnel tests the Reynolds number based on body diameter was equal to

3.84 x 10°.

Fig.3 shows that, in the tests using the shorter body, part of the
strain-gauge balance protruded from the rear of the bomblet. Since the diameter
of that part of the balance was only half that of the body and was always
immersed in a region of stalled flow, it was considered that the effect of the
balance on the bomblet characteristics and the effect of the wake flow on the
balance measurements would be small, and certainly not large enough to justify
the design and manufacture of a specially-short six-component balance for this

bomblet configuration.

3 CALCULATION OF RESULTS

The measured results were processed by the DEUCE computer at R.A.E.,
Bedford which calculated the measured forces and moments using the balance
calibration matrix and non-dimensionalised them with respect to qS and qSd
respectively, where q 1is the free stream dynamic pressure, d 1is the diameter
of the bomblet and S = nd2/4 is its cross-sectional area. The computer pro-
gramme8 yielded the corrected angles of pitch and roll, the force and moment
coefficients CX 5 CY 5 CZ " CQ . Cm and Cn in and about rotating body axes
(see Fig.4), the lift and drag coefficients CL and CD which act in the XZ
plane normal to and along the free stream direction and the angles of incidence

and sideslip as defined by Kettles.

The corrections which should be applied
to the force and moment coefficients to allow for the effect of the presence
of the wind-tunnel walls were calculated using conventional methods9 and were
found to be negligibly small. The nominal values of the support rig pitch and

roll angles, 6 and ¢ , set during the tests were corrected for the deflection
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under load of the sting and balance; these corrections were calculated from
the measured forces and moments and the balance deflection characteristics

obtained during the calibration.

For convenience of analysis (see section 4.3.1) the computed results
were then processed by the ICL 1907 computer at R.A.E., Farnborough which cal-
culated the values of the aerodynamic forces and moments in and about non-

rotating body axes, i.e. the values of CX : EY R CZ . C2 R Em and En (see

Fig.4). These forces and moments are presented in the tables.

When the results had been calculated it became apparent that, because of
the relative size of the yawing and rolling moments, there was appreciable
interaction between these two components. When the yawing moment was large,
the value of the rolling moment was obtained as the small difference between
two large numbers. Consequently only those values of rolling moment which were
calculated when the yawing moment was negligible, i.e. when 6 or ¢ equals

zero, should be accepted as reliable.

During the experiment it was observed that when bomblets with large fins
were set at large angles of pitch, 6 > 15 deg, and at moderate angles of
roll, 22.5 deg < ¢ < 67.5 deg , the strain-gauge balance readings fluctuated
considerably, probably due to unsteady interactions between the fins and the
vortices shed from the body. While the measured value of any component was
generally taken at a reasonably mean of the fluctuating reading, the results

obtained in such conditions must be accepted only with reservations.

In the cases when the zero drift of the strain-gauge balance readings
was appreciable (see tables) it was assumed when calculating the results that

the zero drift varied linearly with time.

4 DISCUSSION AND ANALYSIS

Gl Preface

During the tests described above, the aerodynamic forces and moments on
each of 48 bomblet configurations were measured with the bomblet set at 45
different combinations of the pitch angle 6 and the roll angle ¢ , giving a
total of over 13000 data points. We believe that the presentation of such a
large mass of data would serve to confuse rather than enlighten the reader.
Accordingly we have analysed the experimental data and present in this Report
only the results of our analysis, together with a few of the measured force and

moment characteristics to illustrate the discussion. All the experimental

RESTRICTED
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results are presented in the tables for the benefit of those intending

alternative analyses.

For ease of comparison, many of the figures in this Report include data
relating to several different body/nose/tail combinations so the chosen system
of symbols must be kept firmly in mind when studying the figures. 1n this

system:

(a) The size and type of the fins is indicated by the colour of the
symbols; black, red, green and blue symbols represent bomblets without fins,
with small straight fins, with large straight fins and with curved fins

respectively.

(b) The length of the bomblet is indicated by the size of the symbols;
large and small symbols represent bomblets whose &/d ratios are 5 and 3

respectively.

(c) The shape of the bomblet nose is indicated by the shape of the
symbols; round and square symbols represent bomblets with ogival and bluff

noses respectively.

(d) Bomblets with straight uncanted fins are represented by symbols
containing a dot and those with curved uncanted fins in the A , B and C
configurations (see Fig.lb) are represented by symbols containing a /,

+ and x respectively,

(e) Bomblets having one pair of opposite fins set at cant angles
of 0, 2.5, 5 and 10 deg are represented by the symbols © , H , V and X

respectively.

For ease of reference, a table of symbols has been printed on a fold-

out sheet at the back of this Report.

4.2 Bomblets without fins

The normal force and pitching moment characteristics of the four bomb-
lets without fins were plotted in Fig.5. At low angles of pitch the normal
force characteristics are virtually linear and are not significantly affected
either by the overall length/diameter ratio of the bomblet or by the shape
of its nose. At larger angles, however, the slopes of the normal force
characteristics increase with pitch and this increase may be attributed to
flow separations from the upper surface of each bomblet, possibly accom-

panied by the formation of vorticeslo. The magnitude of the normal force
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increment induced by the flow separation appears to depend on the length and

nose shape of the bomblet.

Fig.5 also shows the variation, with the angle of pitch, of the position
of the point of action of the normal force on each of these four bomblets. At
low angles of pitch the bluff-nosed bomblets are more stable than those with

ogival noses but the difference decreases with increasing pitch.

The values of SCZ/SB and ch/l calculated at 6 =5 di% 1Zere
plotted in Fig.6 and compared with the results of earlier tests °’ and with
the empirical performance curves presented by Hills3. The present results are
in close agreement with those obtained previously. When using these results to
estimate the performance of other bomblets, it must be remembered that the
position of the centre of pressure of a short bluff-nosed bomblet is signi-
ficantly affected11 by the value of the nose corner radius/body diameter
ratio. This ratio was approximately equal to 0.005 for the bluff nose used

in this experiment.

The axial force coefficients of the bomblets without fins were plotted
against the angle of pitch in Fig.ll; at © = 0 the values of CX are very
close to those predicted empirically by Hoerner13. At zero pitch the values of
CX for the long bomblets are slightly smaller, numerically, than those for the
short bomblets whose fineness ratio (&/d) is small. As the modulus of the pitch
angle |6| increases from zero the value of CX becomes larger, as in other

testsll, by an amount which is slightly greater for bomblets with bluff noses

than for those with ogival noses.

4.3 Bomblets with uncanted fins

4.3.1 Method of analysis

The characteristics of the finned bomblets may conveniently be con-

sidered in terms of the parameters (see Fig.4)
C, = C, cos ¢ + CY sin ¢ "
and

6] = C cos ¢ - Cn sin ¢
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With the bomblet at a given pitch angle 6 and a given roll angle ¢ , the

incidences, oy and % s of the two pairs of fins in mutually perpendicular

planes are given by the expressions

tan—l (U sin 6 cos ¢>

2 U cos 8§ ¢ EeREY )
and
_ -1 (U sin O sin ¢\ _ :
a2 tan ( TR ) = § sin ¢ .
The normal force coefficient C of each fin is a function of the incidence

N
of that fin and therefore

- 2 cos ¢ CN(al) - 2 sin ¢ CN(az) R

where the subscript b denotes forces on a bomblet without fins. If the
aerodynamic characteristics of each fin were linear and 3CN/Ba was constant

then the normal force on each fin would be

oC

_ N
CN(al) = 8 cos ¢
and
aC
CN(az) = e 8 cos ¢ 3

so the force EZ on a finned bomblet would be

oC
= = 2 2 N
= [C = —
CZ [ Z]b 2[cos” ¢ + sin” ¢] o i
and EZ , and similarly Em , would be independent of ¢ . To investigate
the dependence of EZ = CZ cos ¢ + CY sin ¢ on ¢ , the values of EZ were

calculated from the experimental values of CZ and CY which were measured over
a range of values of © and ¢ for all the bomblet configurations tested;

some typical sets of results were plotted in Fig.7

RESTRICTED



10 RESTRICTED 267

Before studying these results, it is useful to discuss briefly the aero-
dynamic characteristics which may be expected of rectangular low—-aspect-ratio
fins. The normal force characteristic of such a fin at low incidence should be
almost linear but a normal force component, which increases non-linearly with
incidence, will probably be induced by the tip vortex resulting from flow
separation at the outer edge of the fin. At a moderate incidence, generally
about 10 deg, the fin should stall due to flow separation at the leading edge
but if the fin aspect ratio is small the stall may be inhibited by the presence

of the tip vortex.

The experimental results in Fig.7 show that the value of EZ for the
bomblet with small fins increases smoothly with the angle of pitch, suggesting
that the small fins do not stall within the range of pitch of this experiment.
However the larger fins, either straight or curved, appear to stall when their
incidence is about 10 deg and, since the angle of pitch 6 at which the fin
incidence exceeds 10 deg is dependent on roll angle, the value of EZ when
8 > 10 deg is appreciably affected by variation of the roll angle ¢ . When
the fins are not stalled, i.e. when 6 < 10 deg for large fins and 6 < 25 deg

for small fins, the value of C, is virtually independent of ¢ because the

z
non-linearity of the fin normal force characteristic and the variation with

¢ of the fin/body interference are small.

To simplify the subsequent analysis of the performance of different fins,
it was assumed that EZ was independent of ¢ and equal to the value measured
when ¢ =0 or n/2 . The effects of ¢ on fin performance, i.e. on the value
of (A(_lz)f = EZ = [CZ]b , are significant only on large fins when they are
stalled so, since the incidence of the bomblet fins in steady trimmed flight

is unlikely to exceed the stalling incidence, it is reasonable to make the

simplifying assumption that EZ is independent of ¢ .

In the preceding paragraphs the parameters

G = - CZ sin ¢ + CY cos ¢

and

()
]

Cm sin ¢ + Cn cos ¢

have been ignored. This force and moment are the result of fin/fin and fin/

body interference and the test results showed that they are generally very
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small, only a few per cent of the corresponding values of EZ and Em .

Some typical values of CY were plotted in Fig.8 which shows that the magnitude
of CY tends to increase with the size of the fins and the angle of pitch and
is dependent on the angle of roll ¢ , being largest when ¢ = 22.5 or

67.5 deg. Since CY is generally small and is appreciable only in cases,
i.e. for long bodies at large angles of pitch, when the measured results are
least reliable (see section 3) the parameters EY and En will be neglected

in the analysis below.

| 4.3.2 Effect of fins on bomblet characteristics

The effect of fins of different size and shape on the EZ characteristics

of the various bomblets was obtained by calculating,

(e = Cp -G,

and plotting the value of (AEZ)f against the angle of pitch 6 . Fig.9
shows that the large fins stall at a pitch angle of about 10 deg but that the
small fins do not appear to stall below a pitch angle of 25 deg, though it is
possible that at least part of the fin stalls and the effects are obscured

by the effects of the tip vortices. The values of the slope 3/36 (AEZ)f at

small values of 6 were calculated and tabulated below; the table shows that

29 (1T, = - 1.5 Lb7 - 1)
: b b \2 3 =
Fin E 1 ; E = 1% —36 (ACZ)f
Small straight 15 15:19 =22
Large straight 2.5 AR, -7.8
Large curved 2.36 6.9 -6.7

At angles of pitch greater than 10 deg the values of (A(_lz)f for the large
fins on the bluff-nosed bomblet appear to be higher than the values for the
same fins on the ogival-nosed bomblets. But when the flow round the fins
was not stalled, the performance of both the large and small fins was

independent of bomblet length and nose shape.

The position (XCP/Q)f of the centre of pressure of the force
(AEZ)f due to the fins was calculated at various values of 6 for each of

the bomblet configurations tested. Some of the results were plotted in
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Fig.10 which shows that for all the bomblets (XCP/Z)f lies quite close to the
quarter-chord point of the fins and moves slowly rearward with increasing pitch.
For the longer bomblets (XCP/Z)f appears to be slightly nearer the leading
edge of the fin than (XCP/Z)f for the shorter bomblets at the saTe angle of
pitch, but the position of the centre of pressure of the force (ACZ)f appears

to be virtually independent of fin size, fin curvature or bomblet nose shape.

The values of the axial force coefficient CX were plotted in Fig.1l,
which shows that adding fins to a bomblet at zero pitch increases the modulus
of the axial force on it, i.e. CX becomes more negative, by an amount which
is roughly proportional to the total fin area. As the angle of pitch of each
bomblet increased from zero, the modulus of the axial force on it increased at
a rate which was dependent on the size of the fins. Some exploratory measure-
ments of the distribution of the static pressure p across the base of some of
the bomblets indicated that the presence of the fins had an appreciable effect
on the static pressure distribution, especially for bomblets with large fins
at large angles of pitch. Thus the effect on the CX characteristic of a
bomblet of adding fins to it can be attributed primarily to the effect of the

fins on the bomblet base pressure distribution.

The rolling moment coefficients measured at ¢ = O for the bomblets
with large or small straight fins were all very small (see tables). For the
bomblets with curved fins however, the results plotted in Fig.l2 show that
when 6 > 10 deg there is an appreciable positive rolling moment on the bomb-
lets fitted with fins A or C, and an equal and opposite rolling moment on those
fitted with fin B. The size of the rolling moment, which occurs because the
curved fins whose windward side is convex stall at rather lower incidence than
those whose windward side is concave, appears not to be significantly affected
by the length or nose shape of the bomblet. It should be remembered that the
values of the rolling moment coefficient measured at zero roll, ¢ = O , are
not generally representative of the rolling moment at other angles of roll.
Further tests to investigate the effect of roll angle on rolling moment have

been made and the results will be presented in a later report.

4.4 Bomblets with canted fins

4.4.1 Method of analysis

The effect of the canted fins on the aerodynamic characteristics of a

bomblet must be analysed in a manner different from that outlined in
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section 4.3.1 because the cant angle of a pair of fins has an appreciable

effect only on the CZ 5 Cm and CX characteristics. It is therefore con-

venient in this section to ignore the parameters CZ 3 Cm etc. and to con-

sider the effects of the fin cant angle & 1in terms of the increments

(&g = G~ (CPsg >

(Acm)d - Cm - (Cm)6=0
and

Weghs = G = Wk

since these increments are independent of roll angle when the fin aerodynamic
characteristics are linear. For design purposes, the forces on a bomblet with

canted fins can be calculated from the expressions

G, = {[cz]b + (ACZ)f} cos ¢ + (8C,),
Gy = {[EZ]b + (Aaz)f} sin ¢

and
Cy = legly + acp, + Ay,

4.4.2 Effect of fin cant on bomblet characteristics

The values of CZ measured on each bomblet configuration with the fins
set at different cant angles were plotted against 6 for various values of
¢ , and it was found that (ACZ)G was virtually independent of 6 and ¢ ,
as shown by the typical sets of results plotted in Figs.l3 and 14, provided
that the flow round the fins was not stalled. The values of (ACZ)G at 8 =0
for all the bomblet configurations were plotted in Fig.l5 which shows that
(ACZ)G is directly proportional to the cant angle & and that 3/36 (ACZ)6
for the large fins is considerably greater than for the small fins. Figs.13
and 14 show that at ¢ = 0 the force increment due to the canted fins was
equal to zero, i.e. CZ = [CZ]b when the bomblet was set at an angle of

pitch 60 which is smaller than the fin cant angle & ; the difference
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between ¢ and 60 is caused by fin/body interference. Fig.l4 shows no evi-
dence of the small canted fins stalling within the range of pitch of this
experiment but Fig.13 suggests that when the magnitude of the angle

(6 cos ¢ - eo) is greater than the stalling angle of the large fins (approxi-

mately 10 deg) the canted fins are stalled.

Although the effects of fin cant on the measured normal force and pitching
moment characteristics were small, especially for the smaller fins, it was pos-—
sible to calculate the position of the centre of pressure of the increment
(ACZ)S with useful accuracy. For the short body (ch/2)6 was found to equal
0.8 for all bomblet configurations and cant angles; for the long body the
calculated values were more scattered and 0.77 < (ch/2)6'< 0.9. These posi-
tions are not very different from the corresponding position of (ch/l)f

(see Fig.l0).

It was expected that the effect (ACX)6 of fin cant on the axial force
coefficient when the canted fins were not stalled would be directly propor-
tional to the product of the normal force on the canted fins and the sine of
the cant angle, i.e. (ACX)S would be porportional to &(6 cos ¢ = 60) , and
that when the canted fins were stalled (ACX)S would be constant. The values
plotted in Fig.l16 show that the variations of Cx with cant angle, pitch and

roll are similar to the expected variations.

The rolling moment coefficients measured at ¢ = 0 were not affected
by changing the cant angle of the large or the small straight fins, as was

expected because of their symmetry.

5 CONCLUDING REMARKS

Analysis of the experimental results presented in this Report has shown
how the aerodynamic force and moment characteristics of the bomblets tested
were affected by their length, their nose shape and the size and shape of their
fins. The force and moment increments due to the bomblet fins were found to be
primarily dependent on the size and shape of the fins themselves and were not
significantly affected by the length of the bomblet or the shape of its nose.
But, because the aerodynamic characteristics of a bomblet without fins were
dependent on the length and nose shape of the bomblet, the stability of
finned bomblets and the trimmed lift of bomblets with canted fins were appre-

ciably affected by bomblet length and nose shape.
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To supplement the results in this Report, further tests to investigate in
detail the aerodynamic rolling moment characteristics of finned bomblets have

been made and will be presented in a later report.
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Tables

The force and moment coefficients tabulated below are in and about non-
rotating body axes, as defined in section 3; the pitching and yawing moments

are about axes which pass through the point X/& = 0.50 on the bomblet axis.

Because of the limited versatility of the teleprinter output from the

ICL 1907 computer,

EY is printed as CY
EZ is printed as CZ
CZ is printed as CL
Em is printed as CM
En is printed as CN

in all the tables below.
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Wind tunnel tests on canted fin bomblets - R.A.E. 3fix4ft tunnel results |(Run.2)

RUN NUMSER®? LONO 80DY, ROUND NOSE, LARGE TAIL
CANT ANGLEn 0.0 026, €4 POSIYION 30.00X
Ve 240, Pps RRe 0,384 MILLION
bP.NO. ATTITUBE comprrclEnye
THETA (L1 c2 en cx ey eN et

1] 266 «10,09 0,00 1,69 «0,272 0.043  =0,132 0,008
NR 1134 10,09 21,49 1,64 -0,280 ~0.02% 0,087 0,002
NR 268 “10,11 43,00 1.60 «0,22) 0.034 =0,010 0,017
NR 269 «10,13 67,90 1,64 «0.238 0.49¢  =0,13% 0.030
NR 270 «10,48 90,00 1,62 «0,02%0 0.087 0,089 0,043
NR 134 ] 3,04 «0,01 0.7 0.80¢ =0,237 0.0  =0,037 =0,0%4
NR 130 -3,09 22,69 0.78 0.819  =0,23% «0,022 0,084 -0,002
NR 173 -5,06 44,09 [{] 0.740 -0.2WY 0,007 0,034 0,008
NR 134 -3,08 67,69 0.70 0.732  -0.2W! 0.084  <0,019 0,03
NR 34l 3,10 90,08 0,73 0.73%  ~0,2¢ 0,048 0,042 0,007
NR 2% 0,00 «0,01 «0.0%  «0.04%  =0,24¢ 0.030 -0,024 =0,02%
) 1344 0,00 21,49 0,06 =0.04) =0, 249 0.000 =0,000 -0,000
N 278 *0.01 44,09 0,08 0.0 <0,23%  <0.00% 0.032 0,002
NR 279 “0,03 31 «0.09  «0.071  -0.24) 0.01% 0,046 0,0
NR 280 “0.09% FUN1] «0.,00 «0.0R0 =0.248 0.020 0,064 0,02
NR 285 5,08 «0.02 ©0.99 ¢1.018 0,244  <+0.002 0.040  =0,03%
NR 284 5,04 22,48 0,80 <0.94¢§ ~0.24 0.022 ~0.020 -0,049
NR 283 5,08 44,08 «0.8%  <0.88y 0,24 «0.006 0.0%8  =0,04%
NR 282 5.02 66,48 «0.90 =0.977  <0.24%  <~Q.09%¢ 0.142 0,004
NR 281 5,01 89,99 «0.96¢ <1.104 <=0,2%0 «0.010 0,121 0.0%0
NR 1.1 10,00 «0,03 1,68 .1.972 =0.244 0,008 0.098 0,087
MR Hid 10,99 22,44 =1.48  -1.93)  -0.247 0.042  =0.072 -0,080
NR 288 10,08 46,97 1,71 1,931 -0.244 -0.013 0,116 -0,020
NR 289 19,07 67,49 «1, 71 -1,08 =0,230 =0.103 0,309 0,009
NR 290 10,09 29,99 1,78 «2.07 -0,297 -0,060 0,200 0,010
NR 298 19,12 -1,03 2,07 =2.10 =0.30%  =0,02} 0.100  =0,046
NR 294 15,12 20,44 “2.19 =214 «0,.287 9.0 i 0.12 -0.099
Ne F1E] 18,13 LY, R4 “2.46 22,829 -0.240 -0.07 0.17 -0,068
] 292 19,10 67,90 2,18 «p.232 -o.zgg “0.014 0.14! 0,629
NR 29 19,08 8¢ .99 «2,04  =2.47%  +0.3 =0.070 0.208 0,024
NR 296 20,19 «1,03 2,91 e2.24¢ =031 “0.030 0.104  -0,0%8
NR 297 20,94 22,44 2,43  *2.1%¢ -0.Y% =0.134 0.339  «0,090
NR 2938 20,14 43,89 2,97 3,270 -=0.2% «0,19¢ 0.380 -0,21%
NR 299 20,11 67.% 2, b6 2.147 -0.Y4 «0.109 0.304 0,127
NR 300 20.12 80,00 “2.5%¢ “2.324 -0,332 0,100 0,218 0,043
NR 304 25,18 1,04 2,92 =2.246  =0.407 <-0,023 0.088 -0,060
NR 303 28,17 22,0 2,78 2,093 «0.406 =0 817 0.998 0,023
NR 302 25,18 67,44 2,82 =2,229 =0,190 0.%64 =0,68% <-0,076
NR 301 25,18 89,99 °2.93  *2.300 ~0.433 «0.119 0,228 0,010
NR 305 29,21 -1,08 3,46 22,476 0,404 0,014 0,102 <-0,078
NR 206 20,19 22,93 3,12 «2,27%  =0,37% 0,903 §.146 0,048
NR 307 29.18 67,40 =3, 47 e2.472 -0,378 0.499  <0,973  «0,192
NR 308 29,17 89,99 «3,16 “2.340  =0,421 «0,1%1 0,288 0,014
NR 306 -0.0% 89,99 0,08 =0.129 =0,243 0.010 0,144 0,021

ReRESULTS [N ROLLING BODY 4XES,
NRARESULTS IN NON=ROLLINO BODY AXES,

WIND TUNNEL TESTS ON CANTED FIN BOMBLETS = R, 4, P 3FYedST TUNNRL RESULYS.

0P, NO, AY?ITUOR CORREILIENTS
THRTA L} €z 4] x ey cN cL
NR 243 0.00 0,01 0,08 *0.049 0,24 0,013 “0,024 *9,014
NR 30 0.00 1,01 0,04 0.006 =0, 240 0.027 -0,003 0,042
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NR
NR
NR
NR
NR

Nr
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
R
NR

NR
NR
NR
NR
NR

NR
R
NR
~R
NR

NR
HR
R
AR
NR

NR
HNR

NR
NR

R
NR
MR
NR

NR

MR
KR
NR
NR

bP.NO,

344
318
318
347
318

RUN NUMBER®3

CANY 4NBLE® 2.5 DRG,

ye 240,
ATTITUDE

THETA pMy
=10,09 0,02
=10,10 22,54
=10,11 45,00
=10,13 47,54
10,18 90,00
=5,05 0,00
-5,08 22,50
=5,07 45,00
-5.08 67,50
*5.10 90,00
0,00 0,00
=0,01 22,%0
-0,02 43,00
-0,03 67,50
-0,08 90,00
5.04 =0,01
5.04 22,49
5,03 44,99
5,02 67,50
5,00 90,00
10,09 =0,01
10,08 22,48
10,08 44,98
10,07 67,49
10,05 89,99
15,12 =0,01
15,12 22,49
15,12 64,96
15,10 67,47
15,08 89,98
20,15 -0,02
20,14 22,48
20,16 4,86
20,13 67,50
20.12 89,98
25,18 -0,04
25,17 22,91
25,18 44,70
25,16 66,43
25,18 89,97
29,21 -0,06
29,19 22,54
29,22 45,22
29,18 67,39

{Run.3)

LONS BODY,

1.78

1.65
1.02

2.97

3,43
=3.44
«3.84
=3.19

ReRESULYS IN
NRSRESULTS IN

ROQUND NOEE,

L4RAS Th1L

€8 P031TI0ON 50.00%

REs 0,384 MILLION

2,150

=2.,198
*2,220
=3,174
2,237
*2,320

2,308
2,004
*3.,484
=2,247
*2.357

=2,697
2,243
3,406
22,474

COEr
cx

=0.33¢
0,314
=0.277
=0,27)
=0.288

=0.284
=0.27¢
=0.248
=0.264
=0.23¢

=0,244
=0.2%4
0,248
0,248
=0,24)

=0,23)
=0,23%
0,242
0,258
0,270

=0.2%34
=0,222
=0.215
=0,263
=0.297

=0.260
=0,228
=0,190
=0.250
=0.319

0,248
=0.23¢
0,179
=0.278
=0.333

=0.335
0,340
=0.163
=0,344
=0.414

*0,348
=0.33¢
=0,104
=0.319

FICIENTS
4]

0.092
«0,036
«0,063
«0,086
«0,070

0,062

ROLLINS EODY 4AX3E,
NONeROLLINS BODY AX3S,

4]

=0.1%4
0.166
0,228
0,198
0,250

=0,008
0,172
0,308
0.273
0,388

=0,078

cL

0,034
0,022
0,027
0,040
0,034

=0,003
0,010
0,047
0,030
0.028

=0,003
0,012
0,022
0,028
0,032

=0,024
=0,00?
0,012
0,029
0,032

=0,022
0,014
=0,042
0,020
0,010

=0,010
=0,002
0,087
=0,018
=0,006

=0,030
0,028
=0,207
0,038
0,008

=0,024

=0,039
0,080
0,378
=0,130

WIKD TUNNEL TESTS ON CANTSD FIN SOMBLETS = R, A E 3FTe4PT TUNNEL RESULTS,

LP NG,

363

313
335
338
364

ATTITUDE
THETA Pl
29,19 89.9¢
0,00 0,00
0,00 0,00
0,00 0.00
0.00 0,00

c2z
3,52

4}
2,820

0,234
0,238
0,249
0,234

CosF
cx

=0.420

=0.25¢
=0.260
=0.2%54
=0.25¢

FICIENTS
4]

0,162

0,040
0,040
0,048
0,041

CN
0.27¢

=0,083
-0,083
=0.042
=0.088%

cL
0,034

=0,003
«0,004
=0,005
=0,007

T.R.69267
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(Run.4)

RUN NUMBER=4 LONG 80DY, ROUND NOSE., LARGE TAIL
CANT ANSLE® 5.0 e POSITION 50,00%
Vs 240, eS8 wEx 0,384 MILLION
bP.NO, ATTITUDE COESFICIENTS
THETA PHL 3 4] cx ey cN cL

N® 3é8 =10.09 0.03 1.84 2.409 0,414 0,053 0,087 0.047
NR 369 «10.10 22,%4 1.82 2.362 0,404 0,127 0.3%8 0.021
NR 370 =10.12 5,01 1,88 2.473 0,370 =0,2%2 0,671 0,048
N® 370 =10, 45,01 1.89 2.970 «0,8%70 «0,29%9 1.1852 0,068
NR 37 «10,13 67.,%2 1.77 2.180 -0,%32 =0.329 0.776 0,086
NR 372 =10,18 90,09 1.64 1.847 0,317 0,310 0,763 0,049
NR 37?7 «5.06 0,02 1.30 1.913 =0.360 0.044 =0.079 0,027
NR 376 =3.06 22,%2 1.23 1.808 0,349 =0.176 0,426 0,044
NR 375 =81:1017 45,04 1.09 1.492 =0,829 =0, 32% 0,761 0,064
NR 374 =35.09 67,51 0.92 1.918 =0.309 =0.377 0.870 0,061
NR 373 -5,10 %0,00 0.76 0.801 0,298 =0,370 0,845 0,038
NR 378 =0.02 0,01 0.38 0.7%6 0,290 0.009 «0,012 0,03
NR 379 =0.02 22,514 0,32 0.684 0,294 =0.157 0,333 0,030
NR 380 =0.02 «5,04 0,22 0.%02 0,293 =0, 289 0.608 0,043
NR 38 =0.04 67,81 0.07 0.218% =0,297 =0, 370 0,806 0,082
NR 382 =0.0% 90,01 =0.09 =0.147 =0.297 =0.400 0,884 0,054
NR 387 5.03 0,04 0,44 =0.082 0,248 0,004 0,033 0,009
NR 386 5,03 22.%1 0,47 =0.148 =0.2643 =0.1%0 0,387 0,027
NR 385 5.02 45,04 =0.59 «0.357 =0.2%6 =0,306 0,670 0,042
NR 384 “.97 67,82 =0.20 =0.697 =0.279 =0.1%8 0.86% 0.067
NR 383 $.01 90,02 =0,95% «1.118 =0.299 =0.420 0.92% 0,060
NR 392 10,08 0,00 1,31 =112 =0.198 =0,020 0,080 0,002
NR 393 10.07 22,50 «1.34 =1.400 =0.193 =0.1%8 0.318 0.018
NR 394 10.07 45,01 =1.40 1,288 0,233 -0, 419 0,865 0,032
NR 395 10.06 67,82 -1.5%7 =1.604 -0.292 «0,500 1.061 0,057
NR 390 ‘0.08 90,01 -1.72 -2.012 ~0.336 0,460 0,964 0,080
NR 40 15,11 -1,03 -1.99 1,928 =0,196 =0.018 0,070 =0,049%
NR 400 15,14 22,46 -2,06 =2.003 =0.164 -0,138% 0,287 -0.,05%

NR 399 15,12 45,00 -2.20 -2.23%% -0,188% =0.420 0,806 0,018
NR 398 18,40 67,50 2,06 =1.977 -0,284 =0,420 0,916 0.0%7
NR 397 15,08 90,00 2,91 «2.1%0 -0.363 =0.4%0 0.943 0,0%2
NR 402 20,14 =1,02 =2.43 =2.108 0,198 =0.033 0,100 =0m0/39
NR 03 20.14 22,47 -2.48 =2.196 -0.167 0,273 0,496 =0.061
NR 804 20,18 45,02 2,79 =2.783 =0.,11% 0,270 0.614 0,080
NR 405 20,13 67,82 2,48 =2.172 -0,253 =0 379 0.7%0 0,088
NR 406 20,11 89,97 2,41  =2.008 =0,447 =0, 32¢ 0.607 =0.010
NR 4«07 20,11 89,98 .2, 64 =2.009 =-0,45%4 0,334 0,607 =0,009
NR 412 25.18 1,03 -2,94 =2.288 ~0,231 =0. 061 0,123 =0.043
NR 414 28 .17 22,47 =2.77 -2.124 -0.218 -0,.363 0,628 ~0.043
NR 419 28,19 45,00 -3.37 -3.324 =0,047 =0.229 0,450 0,161
NR 409 218115 67,48 2,76 «2.086 =0]:1391 =0.096 0,259 =0,009
N® 08 28,14 90.00 -2.74 «2.006 0,46k =0.300 0,583 0.027
NR 413 29.21 -1,04 =3.37  =2.542 -0,262 =0,010 0.0649 -0,071
NR (3 Y 29.19 22,% =3.10 2,207 =0.267 «0.740 1,397 0,086

RERESULTS IN ROLLING BODY AXES,
NRERESULTS IN NONmOLLINO AODY AXES,

WINO TUNNEL TESTS ON CANTED FIN BOMBLETS = R A, F SPTeiFT TUNNEL RESULTS.

DP.NO. ATTIYUOE COESFICIENTY
THETA PHI (4 4] Cx 9. CN ‘i
NR “15 29,214 66,96 =3.72 «3.621 0.028 =0.02¢ 0.046 =0.071
NR 416 29,21 “h,96 «3,72  «3.610 0,033  =0,048 0,086  =0,081
NR 17 20,48 67,45 -3.10 -2.284 0,294 0.089 -0,154 =0.089
N® 418 29,16 90,01 =314 -2 263 =0,45%1 =0. 219 0,433 0.044
NR 387 =0.01 0.04 0,35 0.734 =0.29% 0.009 0,012 0,013
NR 388 -0.02 0.014 0.37 0.763 =0.290 0.01%  -0,00% v, 019
NR 394 =0.02 0.0 0.38 0.763 =-0,29% 0.010 =0,020 0,018
NR 49 =0,02 0.01 0,38 0.763 =0.29% 0,006 =0,013 0,018
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NR
He
NR
NR
NR

NR
NR
NR
NR
HR

R
NR
ke
NR
NR
HR
NR

NR
NR
NR
Ke
NR

NR
NR
NR
NR
NR

NR
Ne
NR
NR
NR
NR

KR
NR
He
NR
NR
NR

NR

NR
L]
NR
e

R
NR
No
R
R
NR
L)

ne
R

0P NO,

423
424
425
426
427

432
431
430
429
428

Y%
468
«33
434
(3 H
436
437

LYY
441
440
439
438

649
450
«31

433

439
438
487
434
485
454

460
461
82
463
L4
445

474
470
469
448
«67
466

RUN NUMBERSS
CANT 4NGLE®10,0

Ve 240,
ATTITUOR
THETA PN1
*10,09 0,02
=10,10 22,31
=10,92 44,99
=10,4 47,81
=10,18 89,98
=5,08 0,01
-5,08 22,3
=5,09 45,00
-5,09 67,49
=5,10 89,98
-0,04 0,00
-0,04 0,00
-0,04 0,00
=0,04 22,30
0,04 46,80
-0,0% 67,80
=0,0% 90,00
S 500 0,00
S04 22,30
57,01 45,01
5,01 67,34
5,00 90,02
10,05 -0,01
10,03 22,30
10,06 45,01
10,06 67,3
10,05 90,00
15,10 =0,03
15,10 22,48
15,10 45,00
15,09 67,49
15,07 19,94
15,07 89,94
20,14 -0,02
20,44 22,44
20,44 44,97
20,14 44,96
20,12 67,91
20,10 89,97
181 -9,03
25,17 22,36
25,18 45,06
25,18 45,06
25,141 87,49
25,13 90,01

ROUNG NOSE,
€8 POSITION 30,00X
REn 0,384 MILLION

(Run.5)
LONG BloOY,
Frd
ez 3]
1.82 2.330
1,84 2.340
1.914 2,313
Y% 2.390
1.62 1.880
1.63 2.627
1337 2,323
1.40 2.964
1,49 1.330
0,76 0.810
0.89 1.740
0,89 1,734
0,89 1.748
0.81 1.62¢6
0,61 1.260
0,30 0.6%1
*0,06 *0,0%2
0,02 0,639
0,08 0.580
0,25 0.260
«0,56 *0.303
«0.91 0,993
*0,89 =0.169
*0,83 0,238
1,08 ©0.699
=1.39  =1,343
v1,65 1,873
«1,73 9,348
=1,73  =1,308
1,88 4,599
«1,86 5,654
1,88 1,698
1,88 1,693
-2,12 «1,87%
02,a3 2,099
2,52 2,256
2,53 2,289
-2.33 1,882
2,25 1,719
2,84 2,154
2,80 «2,17%
3,03 2,644
«3.03% =2,632
2,11 1,933
2,65 o1 ,874

RORESULTS IN

L&REE TAIL

COUFFICIENTS
ex ey
0,332 0,068
=0.517 w0,144
=0,513 0,372
0,494 w0 744
0,430 =0, 819
=0,332 0,062
=0,322 0,301
0,306 0,613
=0.467 0,808
0,423 00,890
“0,423 0.029
0,623 0,042
=0,483 0,03%
0,422 «0,344
°0,421 w0, 636
=0,430 0. 830
0,438 0,920
0,314 0,026
0,317 0,294
0,340 =0,390
“0.378 =0, 827
0,427 =0,920
-0,213 0,019
0,233 e0.313
0,284 w0, 687
=0,361 w0, 867
0,430 0,920
“0.118 e0.004
=0,103 0,294
0,200 0,763
-0.333 0,759
=0.522 0,742
-0,322 #0.732
=0,102 0,017
0,040 w0, 6259
~0,098 0,602
=0.091 =0.590
-0.28% «0,726
0,378 .0,419
0,073 0,074
-0,08% 0,484
0,011  =0,584
0,011 0,573
0,283 w0.224
0,543 0,570

ROLLING 800Y 4AXxes,
NRWRESULTS IN NON=ROLLING BOOY AXES,

N

=0.,134
0,330
0,837
1,618
1,731

0,140
0,638
1,322
1.720
1,853

=0.069
-0,083

1,727
1,836

0,030
0,325
1,372
1,314
1,657
1,463

0,070
0,663
1,263
1,231
1.439
1,191

0,157
0,878
1,196
1,200
0,922
1.108

=0.066
=0,064

=0,036
=0,089
=0,026
~0,047

0,056
=0,013

=0,043
-0,048

WIND TUNNEL TESTS ON CANTED FIN BOMBLETS w R A, E JFT4FT TUNNEL RESULTS

PP.NG,

4?4
472
473
6?4
475
w70
47?7

L22
W70

ATTITUOE
THETA pH]
28,986 0,90
29,21 -0,0%
29,20 22,48
29,214 4,98
29,21 L4,98
20,18 87,44
29.16 90,01
=0,04 0,00
=0,04 0,00

c2

1,04
«3,32
-3, 21
-3,56
-3.57
«3,04
-3,12

0,88
0,89

4]

1.734
=2.469
2,476
=3,1469
3,188
2,15
2,265

1.732
1.724

cors
X

0.102
~0,080
=0,017

0,112

0,112
=0,280
-0.519

=0.418
0,433

FICIEN

T8

cy

0.
o0,
-0,
-0,
0,
w0,
0.

(5
0

029
034
540
351
372
168
439

023

. 029

=0,076
0,084
1,010
0,686
0.7146
0.339
0,890

=0,068
=0.076

cL

=0,007
0,074
=0.016
-0,019
=0,009
~0,068

0,054

=0,007
=0.007

T.R.69267
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NR
NR
NR
NR
nNR
NR
NR
NR
NR
NR

NR
NR
KR
NR
NR
NR
NR
NR

NR
NR
NR
NR
L1

NR

NR
NR
NR
NR
NR
NR
NR
NR

e
ne
¥R
NR
R
HR
NR
NR

MR
LT
R
NR
NR

bP.NO.

1408
1409
14610
14619
1412
1413
1414
1415
1416
1417

1628
1423
1424
1422
1420
14624
1418
1419

1426
1427
1428
1429
1430

163y
14490
1437
1433
14635
1436
1433
1434
1631
1432

ART
1402
1443
faks
1445
1%ko
14467
1443
144y
150

14506
1457
1453
1659

RUN NUMBER®19

CANY ANGLE® 0,0 B3G,

Ve 240,
ATTITUQE

THETA PH1
10,09 0,01
10,09 0,01
=10.09 22,49
=10,09 22,49
=10, 11 4h,99
*10,11 48,00
°10,13 67,50
10,13 67,80
=10.18 89,99
SO 1ES: 89,99
=5.0¢6 0,01
5,04 22,49
=5,04 22,49
=5.06 66,99
-5.08 67.30
-$,08 67,49
5,10 89,99
=155 90 89,99
0.00 =0.01
0.00 22,49
=0.01 44,99
=0.03 67,49
-0.08 89.99
5,05 «0.01
5.05 0,02
5,04 22,38
5,04 22,38
5.03 L6 ,98
$.03 44,98
5.02 67,49
5.02 67,49
5.00 89,99
5.00 89,98
10,08 =0,02
10,09 -0.02
10,09 22,46
10,09 22,47
10,08 46,08
10,08 bh, 98
10,07 67,49
19,07 67,50
10,08 89.99
10,08 89,99
1548 -0,03
15,13 «0.03
5.13 22,83
13 22,83

{Run.19)

LONG BOOY,

(13

€2

1.72
1.73
1.67
1.67
1.5¢8
1.58
1,66
1.63
1.70
1.69

0.80
0.77
0.7?7
0,78
0.75
0.74
0.78
0,75

=0.06
0,08
«0.09
0,11
»0.11

«0.92
0,92
0,90
0,92
°0,91
0,91
0,98
0,98
=0.99
0,99

-1.80
=1.79
1,76
«1.77
-1.73
1,73
1,81
=1.82
1,87
-1.88

2,30
2,30
=2,41
2,41

ReRESULTS IN
NRO®RESULTS IN

SQUARE NOSE,

LARGE TAIL
€8 POSITION 50,00%

Rl 0,384 MILLION

0
=0
0
=0
0
=0
=0
0
0
0

-0
=0
0
L]
0
-0
-0
=0

=0
-0
=0
=0
=0

=0
=0
0
-0
=0
-0
0
=0
-0
=0

-0
0
-0
-0
=0
-0
-0
-0
-0
=0

-0
-0
=0
-0

CORPPICIENTS

X Gy

952 0,079
982 0,080
.932 °0.027
.932 0,027
908 0,056
908 0,058
919 0,184
9190 0,179
950 0,120
939 0.120
904 0,046
. 898 0.03¢
898 0.033
.903 0,063
.903 0,060
. 898 0.088
.903 0,080
908 0,080
884 0.038
882 0.020
L8814 0.019
881 0,029
886 0.040
908 0,022
908 0,023
906 0.018
906 0.012
909 0,000
909 «0.008
908 »0,014
.913 «0.016
.918 0,010
.918 0.010
.933 0,014
.933 »0,019
.936 0.053
L9351 0.048
.919 0.034
.919 e0,034
.94 0,124
L9a1 *0.126
948 »0.030
961 =0.040
.995 «0.030
.993 0,036
962 0,047
.962 »0.053

ROLLING 800Y AXES,
NONeROLLING BOOY AXES,

N

0,094
=0,102
0,168
0,176
0,024
0,047
0,190
0,183
-0,028
0,088

0,116
0,082

0,174

0,116
0,100
-0.067
-0.071
0,149
0,139
D413
0,399
0.223%
0.233

0,094
0.103
0,136
0.136

48

0,011
0,011
0,003
0,006
0,019
0,023
0,048
0,065
0.027
0.024

0,010

=0,001

0,019
=0,016

W10 TUNNEL TESTS ON CANYED FIN BOMBLETS w R, A, E 3FTe4FY TUNKEL RESULTS,

bP.NU.

1460
1401
1462
LY ¥
RRY 73
e85

1473
174
ta?l
14790
1671
463
1469
ARy Yy
1087

1475
4 ‘.10
04?7
1474
1479
1480
1689
1482
‘483
ARY-19

1407
T8
1452
455
t485
‘680

ATTITUOE
THETA PH1
15,13 46,98
15,43 46,97
185549 67,42
1ISjaky 67,42
15,09 90,00
15,09 90,00
27,18 22.%7
20,47 0.07
20,14 22.%7
29,19 45,00
20,19 45,04
20,16 67,39
20,16 67,39
20,14 990.01
20,14 90,01
25,22 0.06
25,22 0.06
25,23 22,65
25,23 22,64
25,24 48,00
25,24 44,99
25,21 67,29
25,24 67,29
25,20 89,99
25,20 90,02

9,00 =-0.09
0.00 -0.01
0,00 -0.01
0,00 0,04
0,00 =0.,01
0,00 «0.01

=3.72
=3.72

~0.06
0,07
0,07
0,07
=0.06
«0.06

2,849
*2,843
2,617
2,624
2,468
*2.476

°2.%23
2,395
»2.5830
*§, 241
3,258

*2.670
2,506
2,508

2,646
2,662
2,740
2,732
*5.507
3,535
*2.900
2.924
°2,773
»2,764

0,058
*0.050
=0.058
0,058
0,068
°0.057

=0.

-0.
-0.
LA
..

-4
-t

.1,
=0,
=it
e4,
LIoe

-

CE

=
-1,
-1,
-1,
-0.
-0.

-
-t

-1,
.,

*0.
0.

=107
0.
0.

CORFFICIENTS

Cx

930
.950
Q4i
Q64
008
008

. 045
L 034
028
946
949
009
009
.048
083

080
0?5
086
091
9462
942
. 092
092
091
086

389
884
.889
884
(34
874

-0,
.0,
.0,
.0,
0.
.0,

o0,
0,
0,
0,
0,

O

0.
-0,
0,

0.
0,
0.
»0,
0,
0,

7

o)k
*0,
0,

0
0
0.
0
0
0

ey

072
07Q
067
060
050
050

303
045
300
182
191
089
064
09
(11

043
080
535
539
276
267
. 256
232
121
129

.038
.032

L0%9
601
001

4]

0,998
0.202
0,262
0,252
0,192
0.192

0.547

c.399

48

=0,013
0,015
-0,088
0,089
0,041
0,061

0,133
-0,050
0,137
0,029
0,038
-0,15¢
=0,153
0,056
0,048

-0,073
-0,061
0,282
0,240
0,017
0,013
-0,317
-0,313
0,017
0,061

-0,014
-0,010
-0,009
-0,016
-0,016
~0,016

21



22

N®
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR

AR
NR
KR
NR

NR
KR
AR
AR
HR
NR

NR
NR
NR
NR
AR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR

NR
NR
NR
NR
NR
KR
NR
NR
NR

NR
NR
NR

(Run.32)
RUN NUMBER®32 LONG 800Y, SQUARE NOSE, LARGE TAIL
CANT ANGLE= 2.5 0BG, €0 POSITION 50.00%
Vs 240, PPS RE= 0,384 MILLION
0P, NO. ATTITUDE COEFFICIENTS
TRETA PHY (2] t™ cx ey (4]
2265 ~10.09 0.12 1.92 2.63%  =1,007 0.077 =0,159
22664 10,10 0,12 1.92 2.610 1,002 0.077 =0,17%
2267 =10.10 22,51 1.85% 2.49¢ =0.987 =0.091 0,235%
2268 «10,10 22,51 1.85% 2.488 -0.982 =0.091 0,232
2268y =10.11 45,01 1.72 2.224 =0.948 =0.088 0,264
227y =10,13 67,54 1.69 2.194  =0.944  =0.018 0.147
227 10,15 70,00 1.7¢0 2.208% =0,95% =0.040 0,262
2276 =5.05 0,10 1.00 1.445  =0.929 0.04% -0,140
2275 =5,05 22,49 0.97 1.383  =0,923  =0,043 0,104
2274 =5.06 45,00 0.38 1.241  =0.918 0,078 0.217
2273 =5.08 67,00 0,82 4934 0,918 =0.066 0,265%
227¢ =5,10 0,00 0,77 1.020 =0.913 «0.070 0,315
2277 0,00 0,10 0.08 0.202 =0,8%4 0.032 =-0,068
2278 0.0 22,50 0,06 0.192 -0.893 0,041 0.0385%
2279 =0.02 45,00 0.01 0.12% =0.892 <0.090 0.233
2280 =0,0% 67,49 =0.06 0.030 =0.886 =0.110 0.325
2¢81 “0.03 67.50 =0,05% n.00% =0.891 =0.108 0,318
2282 -0.05 40,00 =0.10 =0.122 =0.891 =0,100 0.367
2288 5,04 -0,04 =0.73 =0.804 =0,899 0.013  =0.012
2287 5.04 22,48 0,764 =0.870 =0.902 =0.074 0,147
2285 5.03 5,00 -0.79 *0.850 =0.90% 0,139 0.308%
2280 5.03 45,00 =0.7¢9 =0.839 =0.905% =0.143 0,316
2284 5,02 67,51 0,90 =1.05 =N,998 0,145 0,405
2283 5.00 0,01 =0.98 1,233 -0,923 «0.130 0,610
2289 10.04 =0,04 0,71 =0.79% -0.802 0.013 =-0,012
2290 10.09 -0,04 1,63 =1.891 =0,909 =0.009 0.046
2291 10.09 =0,01 1,63 =1.898 =0,909 «0.010 0,062
2292 10.08 22,47 =1.64 =1.788 -0.897 =0.009 0,037
2293 10.08 22,47 =1,6%  =1.809 =0.897 =0.016 0,028
2294 10,08 46,99 1,60 =1.720 =0.89é =0.159 0,390
2295 10.08 44,99 =1.60 =1,720 -0.894 =0,174 0.390
2290 10.07 67,5 1,75 #2.047 =0.927 «0.268 0.663
2297 10.07 67.50 =1.75 =2 047 =0.927 =0.27% 0.664
2298 10,05 89,99 =1.87 -2.327 =0.961 «0.170 0,485
2209 10,05 90,00 -1.87 *2 327 =0.956 =0.170 0.493
2308 3513 0.00 2,30 =2.406 =0.945 =0.024& 0.110
2309 5/ 0,00 =2.30 =2.4N6  =D.945 =0.030 0,102
2300 US3 22,55 =2.36 =2 440 =0.913 =0.086 0.163
2307 15,13 22,55 =2.36 =2.449 =0,923 =0.087 0.167
2304 15,43 44,97 =2.47 =2.605 =0.896 =0.198 0,410
2308 15,13 44,98 2,47  =2.6%6 =0.900 =0.198 0,410
2302 18,44 67,40 =2,40 =2.497 =0.964 =0.186 0,458
2303 15,41 67,41 -2,39 2,495 0,964 =0.204 0.423
230y 15,09 89,99 =2.3% *2.431  =1,008 -0.200 0.436
2304 15,00 89,99 =2.35 =2.439 =1,008 =0.160 0,44k
2310 20.17 -0,04 -2.87 =2.395 =0.98¢ =0.036 0,094

R®RESULTS IN ROLLING 90DY AXES,
NRERESULTS IN NON-ROLLING BODY AXES.

0,033

0,031
0,03¢

=0,004
-0,006
6,092
0,094
~0,015
-0,008
-0,122
-0,113
0,023
0,020

=0,012

WIND TUNNEL TESTS ON CANTED FIN BOMBLETS o R, A E JFT«4FT TUNNEL RESULTS.

bP.NO, ATTYITUDE COEFFICIENTS
THETA PHI c2 4] Cx ey 4]
2341 20.47 =0,01 -2.89  =2.410 -0.994 =0,049 0.103
2312 0,18 22,60 =3.04 =2.594 =0,956 <0.266 0.490
2313 20.18 22,60 *3.04 =2.62% =0.956 =0.267 0,504
2314 20,18 “h, 94 =3rie *3.100 0,911 =0.117 0,177
2315 20,18 4h,93 «3.25% «3.109 =0.906 «0.128 0.178
2310 20.14 67,37 =3.00 =2.594 =1.014 «0,.049 0.046
2347 20,18 67,38 =-2.99 -2.552 =1.000 =0.055 0,413
2318 20,14 90,00 2.96 ©2.477 *1.049 =0.230 0.403
23y 20,14 90,01 =-2.96 ©2.478 =1.049 -0.229 0.379
2320 25,20 89,99 =3.72 =2.770 =1.086 =0.2%1 0,403
2264 0.00 0.%0 0.09 0.195 =0.88¢9 0.02% =-0,060
2321 0.00 0,00 0.08 0.203 =-0,8%¢9 0.027 0,036
2322 0,00 0,00 0,09 0.218 -0,889 0.027 0,045

49

~0.,040
0,475
0,184
0,076
-0.082
=0.174
=0,168
0,039
0,049

0,025
=0,003

~0,006
=0,001

TR.69267
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NR
NR

NR
NR

NR
KR

NR
NR
NR
NR
LL]
NR
NR
NR
NR
NR

NR
NR

NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
L1
NE&
NR
NR
NR
NR

NR
NR
Ne
NR
NR
NR
NR
NR

NR
NR

NR
NR
NR
NR
NE
NR
NR
NR

NR
NR

0P NO.

2326
2327
2328
2329
23390

23314
2334

23h4
2345
2342
2343
2340
2349
2338
2339
2336
2337

2346
2347
2348
2349
2330

2358
2339
2336
2387
2335
2383
23%4
2331
2392

2340
2341
23642
2343
2364
2345
23646
2367
2368
2369

WIND TUNNEL TESTS ON CANTED PIN BOMBLETS = R, A E,

BP.NO.

2378
237%
237
2377
2374
2378
2372
2373
2370
237

2380
2381
2382
2383
2384
2385
2386
2387
2388
2389

2325
2390

RUN NUMBERE3S
CANT ANBLEe 5.0

Ve 240,
ATTITUOE

THETA LL}}
10,10 0,03
40,10 0,03
10,40 22,36
=10.10 22,56
*10,12 45,03
10,12 43,03
°10,13% 90,00
*5.06 0,02
5,06 0,02
*3.06 22,30
*3.06 22,30
3,07 43,10
3,07 43,10
-3,08 67,50
*5,08 47,30
=3.10 89,98
*3,10 89,99
=0,04 0,04
=0,02 22,0
=0,02 48,01
*0.04 67,34
°0,08 90,014
3,03 0.00
3.03 0.00
5. 03 22,30
3,03 22,30
3,02 45,04
3.0 47,33
5,014 47,33
3.00 90,03
5.00 90,03
10,08 0.00
10,08 0,00
10.07 22,49
10,07 22,49
10,07 45,04
10,07 45,01
10,07 47,32
10,07 67,82
10,06 90.02
10.06 90.03

ReRESULYY 1IN

{Run.33)

LONG 800Y, 38UARE NOEE,
€8 POIITION 50,00X
REr 0,384 MILLION

2.02

«0,14
©0.43

0,54
0,34
©0,64
«0.8)
0,83
«1,00
1,00

1,34
1,34
1,38
1,33
1,48
1,43
«1.70
1,7
=1.90
1,91

NRORESULTS

ATTITUDE
THETA Pyl
13,12 =0.02
13,12 0,02
15,42 22,49
15,12 22,49
DN AR 63,00
15,12 43,00
8 67,446
15,41 67,43
15,09 90,02
13,00 90,01
20,17 0,03
20,47 0,03
20,17 22,%6
20.17 22,37
20.18 4,92
20,18 64,92
20,16 67,42
20,16 67,43
20,14 90,03
20,14 90,01
-0,0% 0,01
=0,014 0.40

RORESULTY 1IN
NRAREIULTS 1IN

c2
2,17

-2.99

0.3
0.32

4]

2,824
2.831
2.832
2.829
2.394

2.381
2.106

2.021
2,024
1.87¢
1.890
1.56¢
1.568
1.238
1.238
0.9512
0.932

0.629
0.584
0.46
0.132
®0.149

0.298
“0.298
0,348
0,368
0,348
0.908
®0.914
1,242
1,242

«1.308
1,314
1.23%
1,238
1,374
«1.37
«1,904
1,906
2,321
.2,.322

cots
(43

“1,003
=1,0%0
®1.070
1,070
°1.034

*1.026
“0.079

LARSE TALL

FICTIENTS
(2]

ROLLING BODY AXES,
NON=ROLLING BODY AXES,

4]

©2.162
2,462
2,162
«2.138
«2.2190
2,208
2,330
*2.330
©2.401
2,393

©2.340
©2.353
2,514
“2.514
2.801
.2.780
©2,463
2,673
2,383
°2.384

0.629
0.638

CoEs
X

-0.877
=0.882
=0.8%0
“0.843
=0.881
“0.886
«0.983
“0.983
-1.037
-1.032

“0.926
“0.91¢
0,873
-0.878
=0.862
“0.862
1,014
=1.009
°1.103
1,103

=0.92)
“0.934

PICIENTS
ey

0,072
«0.063
0,141
©0. 148
°0. 666
“0.462
o0, 681
°0. 478
®0 649
0,640

©0.096
0.093
°0.281
.0.292
0,343
©0,3%9
0, 369
«0.379
©0.668
.0, 469

0.013
0.043

ROLLING BODY AXES,
NONeROLLING BOOY AXES,

N

=0,109
0,117
0,388
0,306
0.689

0.,67%
0.804

-0.080
«0,088
0,368
0.364
0,682
0,683
0.734
0,784
0.719
0,727

=0,034
0,283
0,348
0.729
0.802

0,014
-0.002
0,378
0.371
0,638
0.830
0.84%
0,867
0,867

0.062
0,083
0.318

-0.027
-0,023

0,07
0,081

IPTe4PY TUNNEL REBULTS.

23



24

R
KR

NR
NR
NR
NR
KR

KR
NR
NR
NR
NR
NR
NR
NR
Ne
NR
R

NR

NR
NR
NR
NR
NR
he
AL
NR
N

NR
NR
R
NR
NR
NR
NR
NR

NR
NR
NR
A
NR

OR,.NO,

1218
1218
1219
1220
1221
1222
1223
1224
1228
1226
1227

1238
1234
1237
1233
1234
123
1232
1230
1223
1229

1238
1239
1240
1244
1242

1251
1249
1259
1247
1248
1245
1246
1243
1244

1256
1257
1298
1259
1260
1261
1262
1262
1263
1284
1265

1274

RUN NUMBERN16
CANT ANSLES10,0

Ve 240,
ATTITUOQE

THETA L4}
=10,10 0.02
=10.09 0,02
=10,40 0,02
=10,10 22.56
=10,10 22,96
10,13 45,08
~10,13 45,08
=10,14 67,48
=10,14 67,48
=10,15 89.94
=10.15 89,94
-5.08 6,01
-5.08 0.01
~5.08 0,01
«5,08 22.49
-5,08 22,49
=-5,09 44,97
-5,09 44,07
-5,09 67,45
=5.10 89,983
=5,10 89,94
=0.03 -0,09
=0,03 22,50
-0,04 45,00
=0.04 67.91
=0,05 20,01
5,01 -0,01
5.0 22,50
5.0 22,90
5.0 45,02
5,01 45,02
5.0 67,558
5,00 67,85
5,00 90,06
5.00 90,06
10,06 -0,01
10,06 =0.01
10,06 22,49
10.06 22,49
10.06 45,02
10,06 45,02
10.06 67.54
10,06 67,54
10,06 67,53
10,08 90,05
10,05 90,08
15.11 -0,02

Re®RESULTS IN
NRORESULTS IN

{Run.16)

LONG 800Y, SQUARE NOJXE,
¢4 PORITION 80,00%
Rie 0,384 MILLION

(23

€z

1.96
1.96
1.96
1.98
1.98
2.08
2,08
1.94
1.94
1.66
1.66

1.73
1.73
1.73
1,63
1.63
1.37
1.36
1.03
0.74
0.7¢4

0,70
0,66
0.48
0,21
~0.0¢

0,08
=0,16
=0,15
=0.34
»~0.35
=0,65
=0,65
=0,93
=0.93

-0.89
-0.89
°0.93
~0.93
~1.13
118
-1.51
~1.51
~1.52
1,81
1.8

=1.86

4]

2,708
2.938

1.17¢
2,174
1.919
0,943
0.943

1.364
1.278
0,978
0.492
*0.087

6.379

1,448

colr
3

=1.21%
=1.218
*1.218
=1,194
=1.208
1,179
*1.178
*1,13%
=1.139
=1.077
=1.,07?

1,140
1,160
1,160
=1.148
1,148
1,118
1,110
=1.080
=1.,034
=1.054

=1.027
=1,006
=1.018
=1.029
=1.034

=0.978
=0.984
=0.981
=0.99¢
~0.998
=1.018
=1.01?
=1.051
=1.084

=0.900
~0.900
=0.917
~0.917
0,943
=0,943
=1.023
=1.028
=1.000
1,098
=1.089

=0.809

LARBE TALL

FICIENTR
ey

0,063
0,069

=0.669
°0.669
»0,799
«0.798
0,809
.0, 768
«0.768

0,025

ROLLING BODY AXES,
NONeROLLING BODY AXES,

[18

0,028
0,028
0,027
0,121
0,118
0,188
0,162
0,009
0,00
=0,054
~0,054

0,017

0,047
0,019

=0,028

WIND TUNNEL TESTS ON CANTRD FIN BOMBLEYS o R,A,E IFTe4PFY TUNNEL RESULTYS,

UR,NO,

1275
1272
1273
1270
1271
1263
1269
1266
1267

1276
1277
1278
1279
1289
1281
1282
1283

1217
A2
1252
1255
1284

ATTITUDE
THETA RH1
15,11 -0,02
15,114 22,59
QLI ] 22,49
15,11 45,09
ICTRLTE] 45,00
16,10 67,42
15,40 67,48
15,09 90,01
15,609 90,01
20.16 -0,03
20,16 -0,03
20,16 22,84
20.16 22,52
20,18 67,42
20,458 67,42
20,13 90,04
20,13 90,04
0,03 c,00
-0,03 6,00
-0,03 0,00
-0,03 0,00
-0,63 0.00

=2,814
0.69
0.70

0,49
0.69

4]

1,456
=1,368
=1.340
1,617
1,624
=2,081
=2.026
=2.216
=2.232

~2.08%
*2.08¢
2,064
2,058
2,178
2,153
2,184
2,183

1.353
1,422
1.369
1.368
1.376

oty
ex

=0.809
=0.826
~0.821
=0.915
~0.918
=1,048
=1.043
=1.141
1,15

=0.808
=0.803
~0.744
=0.76¢
=1.058
=1.099
=1.207
=1.207

=1.022
~1.022
1,027
«1,017
=1.017

FICTENTS
ey

~0,024
.0,267
=0, 263
0,757
0,749
«0,75%2
=0,751
«0,780
«0,790

=0,038
0,050

T.R69267



T.R.69267

NR
NR
AR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
R
MR

NR
HR
NR
NR
AR

NR
NR

YR
NR

NR

nR
LR

HR
WR

AR

DP . NU,

&84
“85
486
487
488

4«93

534

539
549
Sé1

543

548
547
548
545
544

549
550
5540
552

RUN NUMBE®RRG

Ve 240,
ATTITUOE

THETA PH1
=10,05 0,00
«10,05 22,50
=10, 06 45,00
=10,08 67,50
=10,10 90,00
5,02 0,10
=155 103} 22,60
=5, 04 45,00
=I5410)5 67,50
=5.07 90,00
0,00 0.10
0,00 22,50
=0.01 45,00
-0,03 67,50
-0,04 90,00
5.03 0,00
$.02 22,60
5,01 45,00
5.00 67,50
4,98 90,00
10,05 =0,01
10,08 22,%0
10,04 45,00
10,03 67,50
10,01 90,00
15,08 =0.,01
15,08 22,50
15% (0. 45,00
15,06 67,49
15,05 90,00
20,12 -0,01
20,014 22,50
20,10 46,99
2n, 09 67,48
20,08 89,99
25,15 -0,02
25,14 22.58
25,113 44,99
28,12 67,40
25,11 90.00
29,18 -0,08
29,16 22,60
29,16 44,99
29,14 67,38

CANY ANGLEs 0,0 DEG,

EMALL TAIL

eq POSITION 50,00%

FICIENTY
ey

0,018
=0.,027
0,025
0,094
0.070

=0.008
0,017
0.021%
0.059
0.060

«0,016
=0,014
0.000
0.026
0.040

=0.004
=0.008
0,004
0.000
0.030

0,007

0,016
«0.023
=0,064
=0,010

0,049

0,065
0,034
0,125
0,030

«0.031

0.102
00,043
.0.192
*0.050

«0,031
0,106
o0, 046
0,013
0,080

0,109
«0,142
0,062

(Runs)
LONG 800Y, ROUND NOIE,
FPs nEs 0,384 MILLION

coes

13 tn cx
0.74 0,120 =0,209
0,68 0.070 =0,212
0,65 «0,011 0,210
0,66 0,000 «0.290
0.70 0,024 =0,208
0,32 =0.014¢ =0,20%
0,30 =0,029 =0,20%
0,28 0,056 =0,200
0.27  «0.076 =0,199
0.30 0,078  =0,204
<0.03 0,007 0,191
=0,07  «0.013 =0,198
0,08 0,034 “0,194
«0,09  =0,06% 0,194
«0,08  «0,070 =0,204
«0,39  «0.011  =0,200
=0,39  «0.003  =0,209
«0,40 0,007 =0,21%
=0,42 <0.040 =0,217
«0,43  «0.072 0,218
«0.77  «0.129  =0,206
«0,76  #0,073  «0,213
0,74 0,043 =0,222
-0,78  «0,126 =0,232
«0,83  -0,219 -0,222
«1,25  «0.4%4  =0,218
-1,21  <0,308  =-0.206
«1,17  =0,223  =0,213
“1.22  =0.324 =0.217
“1,31  «0,482 -0.,222
«1,79  «0.770  =0.210
-1,65  =0.523  =0.201
“1.63  ©0,499  =0,196
=1.64  =0.313  -0.196
n1,83  «0.819  =0,220
“2.33  «1.411 =0,194
«2,03  =0.370 =0.269
22,11 «0.754  =0.186
«2.00 «0.577 =0,27"
-2,07  «0,488 -0,192
“2.67  =1.188  <0.196
22,37 *0.763  =0.264
“2,39  «0.783  =0,186
-2,35  «0.799 =0, 241

RORESULTS 1IN
NRIRESULTS IN

0.017

ROLLING EOQY AXES
NON=ROLLINO 80DY AXES,

2]

0.006
0.127
0,047
=0,028
0,030

0,061
0,060
0,043
0,018
0,042

0,060
0,038
0,062
0,036
0,029

0,008
0,016
0,040
0,008
0,030

0,018
=0,040
0,064
0,135
0,036

0,046
-0.109

=0.,138

0,075
-0,052

WIND TUNNEL TESTS ON CANTED FIN BOMBLETS o R.A,E 3PT+4FT TUNNEL RESULTS,

LP.Nu,

553

“83
504
S24
554

ATTITUDE
THETA pWy
29,13 89.97

9,00 0,00
0,00 0,00
5,00 0.00
59,00 0,00

cz
=233

=0.03
«0,04
=0,01
«0,02

=0,735

0.015
0,007
0.023
0,007

coer
Cx

-0.212

«0.196
=0.196
=0.191%
=0,201

FICIENTS
(3]

0,041

°0,001
0,020
0,013
=0,007

TN
0,024

0,032
0.025
0,024
0,032

cL
=0.00¢

0,001
0,001
=0.001%
0,001

25
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NR
NR
NR
NR

NR
NR

PP .NO.

2243
2244
2215
2216
2217

2222
222y
2220
2219
2218

2223
222n
2225
2226
2227

2232
223
2230
2229
2228

2233
2234
2235
2236
2237

2242
2241
2240
2239
2238

2243
2244
2245
2246
2247

2254
2252
2253
225,
2249
2250
22438

22558
2250

RUN NUMBER®3

CANY ANSLS® 2.5 DRS,

(Run.31)

LONS 20DY,

Va 240, Fps
ATTITUQE
THETA PKI cz
=10.05 0,00 0.81
©10.05 22.50 0.76
=10.06 45.00 0.67
=10.08 67,50 0.67
=10.%0 90,00 0.?20
“5.02 0.00 0,37
=5.03 22,50 0.34
=5.04 45,00 0.31
5,05 67.50 0.29
“5.07 90,00 0.30
0.00 0,00 =0.01
0.00 22,50 =0.04
=0.01 45.00 «0.05
“0,03 67,50 =0,06
*0.05 90,00 =0.06
5.02 =0,04 «0.34
5.02 22.49 0,34
5.01 45,00 =0.36
5.00 67,50 0,40
4$.98 90.00 *0.42
10.05 =0.01 =0.72
10.05 22,49 =0.74
10.04 45,00 0,74
10.02 67.50 =0.76
10.01 90,00 =0.81%
15,08 =0,04 1.9
15,08 22,49 “1.45
15.07 45,00 =411
15,06 67.50 =1.99
15.04 90,00 =9z 29
20,11 =0,01 =1.72
20,11 22,50 «1.59
20,90 44,99 -1,57
20.09 67,49 =1.62
20,08 90,00 =1.83
25,19 =0.02 “2.28
25,43 22,56 =1.96
25.43 22.58 =1.96
25.43 44,98 2,00
25.92 67,44 “1.9?7
25,12 67.44 -1.97
25.12 89,99 2,37
29.18 =0.08 -2.62
29.16 22,5 «2.30

RBRESULYS IN
NRBRESULYS IN

RQUNQ NOSE,

SMALL TAIL
C4 POSITION 354,00%

REs 0,384 MILLION

0,064
0.186

=0.284
=0.17?
«0.105
°0.24b
=0.448

©0.629
=0.402
-0.352
=0.440
=0.802

0.97¢
*0.463
©0.463
©0.600
=0.502
0.50¢
-1.10¢

*1.001
«0.61%

COEFFICIENTE
cx cY
=0.,204 0.014
=0.202 «0,056
©0.210 =0,048
=0.205 0.049
=0.200 0.060
0,188 0,003
©0.197 ©0.006
=0.198 0.009
=0.19% 0.034
0,195 0.040
=0,182 0.000
=0.981 «0.013
=0.180 0.004
0,179 0.009
0,184 0.030
=0.200 0.023
=0,199 0.008
=0.193 =0.0114
0,198 =0.013
=0,203 0.020
=0,198 0.092
0,203 0.015
0,208 =0.042
0,207 =0.077
=0.,212 =0,020
=0,199 =0.005
0,194 0.056
=0.193 =0.051
=0,193 =0.135
=0.213 =0.050
=0.184 =0.016
=0.167 0.093
-0,162 =0.054
=0.186 =0.20?
-0.210 =0.070
=0.142 =0.0%?
=0.204 =0.0414
=0.206 =0.0%4
=0.147 0,079
=0.246 «0.028
=0.259 =0.031
=0.195 =0.11%0
=0.167 0.0
-0.22% -0.922

ROLLING BODY AXES,
NON-ROLLING BODY AXES,

CN

0,040
0.124
0,103
0.034
0.069

0.196

=0.134
0.18¢

WIND TUNNEL TESTS ON CANTED FIN BOMBLETS = R_A.E 3FT#4FY TYUNNEL RESULTS,

0P.NO.

2257
2258
2259
2260

2212
2265

ATTITUDE
THETA PH1
29,15 46,98
29,146 67,38
29,13 89.95
29,13 89.95

0,00 0.00
0.00 0,490

4]

0.663
=0.684
0.826
=0.823

0.030
0.053

COEFFICIENTS
Cx cyY
=0.152 «0.080
=0.256 0.024
=0,202 =0.042
=0,202 =0.022
=0,187 0.0014
-0.187 0.0%0

CN

0.143
=0.02?
0.061
0.018

~0,024
=0,009

L

=0.012
=0.163
-0,046
0,042

=0.003
0.002

TR.69267
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NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

N®

NR
NR
NR
KR
NR

NR
NR
NR
NR
NR
NR

(Run.28)
RUN NUMBER®28 LONO 80DY, ROUND NOSE, SMALL TAIL,
CANT ANGLEx 5.0 € POSITION 30.00X
Ve 240, P8 REs 0,584 MILLION
DP.NO. ATTITUDE COIFFICIENTS
THETA PHY [} 4] cx cY 4] cL

2089 -10.08 0,00 0,89 0.404 -0.229 0,008 -0,006 0,006
2060 =10.06 22,80 0.82 0.%17 -0.227 -0.082 0.19% 0,046
2061 =10.06 45,00 0.72 0.%508 -0,25% 0,072 0,380 0,027
2061 10,06 45,00 0,72 0.142 -0,25%3 0,078 0,220 0,027
2062 10,08 67,50 0,68 0.040 =0,224 0.0014 0,126 0,082
2068 10,40 90,00 0,68 0.017 -0,210 0.010 0,126 0,088
2064 =850A: 90,00 0.%6 =0.079 =0.199 =0.000 0,124 0.0%8
2068 -8,06 67,5%0 0,87 =0.029 =0.199 =0.019 0,944 0,0%2
2066 ~8.04 8,00 0.4 0.0%0 =0.200 =0.042 0.166 0.026
2067 -5.08 22,50 0,47 0.18? -0.201 “0.048 0.1%52 0,045
2060 =18508 0,10 0.%1 0.202 “0.198 0.004 0.029 0,000
2069 0.00 0,10 0.04 0.110 =0.206 0,002 0,044 =0.,002
2070 0.00 22,%0 0.01 0.09% =0.210 =-0.082 0,072 0.018%
207 0.04 45,00 0,01 0.042 -0.200 -0.0%8 0.141 0,024
2072 =0.03 67,50 =0.04 =0.0h -0,209 0,057 0.18%8 0,0%2
2073 -0.0% 50,00 =0.08 =0.088 =0.209 =0,020 0,134 0,035
2078 5$.02 =-0,04 -0,2% 0.147 =0.219 0.010 0,008 =0,010
2077 5.02 22,50 =0.%0 0.1%4 0,218 -0.029 0,068 0,011
2070 $.04 45,00 =0.34 0.098 =-0,248 -0,0%% 0,138 0,026
2075 $.00 47.%0 =0.%9 0.001 -0,222 0.05%% 0.162 0,034
2074 “.98 00,00 0,42 «0.078 -0,227 -0.040 0.455% 0,087
2079 10.08% =-0,04 -0.67 0.098 «0.208 «0.006 0.014 0,010
2080 10,04 22,50 =0.66 0.422 0,218 -0.020 0,048 0.0%1
2081 10.04 45,00 -0.68 0.082 -n,2%2 =0.091 0,174 0,028
2082 10.08% 67,30 -0,7? «0.072 0,282 -0.%12 0,261 0,038
2083 10,04 90,00 -0,8% =0.211 =0.242 =0.060 0,184 0,038
2088 15.08 0,09 =1.12 =0.13%9 =0,204 -0.017 0.026 0,044
2087 18,07 22,50 =1.07 -0 049 0,209 0.0 -0,086 0.008
2086 15,08 “8,00 -1.08 «0.042 0,218 =0.12¢ 0,248 0,024
2085 18,08 67,50 -1.20 =0.267 -0,222 =0.208% 0,866 0,084
2084 15,05 90,00 -1.8%2 “0.497 =0.,262 -0.080 0.186 0,039
2089 20.41 0,09 1,84 -0.47% 0,164 0,028 0,088 -0,01?7
2090 40,40 22,51 1,88 =0.264 0,167 0,086 -0.181 0,028
2091 €0.10 b4,99 «1.84 =0.279 =0.186 “0.114 0,190 0,014
2092 20,09 67,48 1.6% “0.446 =0.210 0. 284 0,%09 0,002
2098 20.08 90,00 =1.8% 0,842 0,254 =0.120 0.197 0.0%%
2402 2808 -0,02 .2.22 =0.8%7 -0,15%2 -0.07% 0,008 -0.026
2108 2.8 188 22,88 «1.,94 -0.8%%8 0,182 0,088 0,122 0,101
2104 25,18 64,99 2,00 =0,48¢9 =0,152 -0,148 0,258 0,008
2095 28,12 67,40 -1.98 =0.474 -0.28% =-0.077 0.1%6 =-0.127
2105 25.12 67,40 -1.98 =0.469 -0.266 =0.068 0,180 =051126
2094 251,12 89,99 2,40 =1.487 -0.218 =0,140 0,250 0,018
2106 25,42 89,99 2,40 1,164 0,218 =0.120 0,252 0,025
2142 29.18 -0,08 ~2.66 =1.089 ~0.087 =0.078 0,118 0,048

R=RESULTS IN ROLLING 80DY AXES,
NRERESULTS IN NON-ROLLING BODY aXtEs,

WIND TUNNEL TESTS ON CANTAD FIN BOMBLETS « R, A, 2 SFTe4FY TUNNEL RESULTS.

0P, NO. ATTITUDE COEPFICIENTS
THETA PH1 cz 4] cx ey CN CL

2111 29.16 22,80 2,28 “0.478 =0.210 0,168 0,207 0,172
2110 29,45 64,06 -2.%0 -0.%92 ®(0r::75:8 0.127 0,226 =0.044
2109 29,44 67,38 2,38 “0.667 =0.246 =0.052 0,412 0,164
2107 29,18 89,97 =2.58 =0.792 =0.207 =0.07% 0.10% =0.006
2108 29,18 89,98 2,80 «0.792 =0.242 «0.071 0,418 0,008
2087 0,04 0.00 0.00 0.692 0.000 0.000 =0,0%% 0,001
2038 0.00 0,00 0.0% 0.409 =0, 211 =0.006 0,044  -0,004
2006 0.00 9.00 0.04 0.490 =0,206 =0,006 0,016 0,009
2401 0.00 0,00 0.08 0.1n2 =-0,206 «0.01%8 0,048 0,001
2118 0,00 0,00 0.0% 0.117 =0,206 =0.001 0,022 0.008
2114 0,00 0,00 0.08 0.14?7 -0,206 -0.004 0,030 0,008

27
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NR
NR
NR
NR
L1

L1
NR
NR
NR
NR

L1
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR

NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
R
R

$91

596
595
594
593
S92

897
893
899
000
601

606
608
604
603

RUN NUMBERa?
CANT ANOL6=10.0

Ve 240,
ATTITUOE

THETA |3
=10,06 0.00
=10.06 22,80
10,07 45,00
=19,08 67,50
=10.10 89.99
=5.08 0,00
=5.04 22,50
=5,04 45,00
=5.06 67,80
=5,07 89,99
=0,09 0,00
0,01 22,30
=0,02 45,00
=0,08 67,80
=0,08 90,00
5.02 0,00
5.02 22,30
5,01 43,00
4,99 67,50
4,98 90,00
10,04 0.00
10,04 22,50
10.0E 48,00
10,02 67,30
10,04 90,00
15.07 =0,01
15,07 22.%0
15.06 45,00
113/5,018) 67,80
15,08 90,00
20,11 =0,01
20,10 22,50
20,09 45,00
20,09 87,49
20,08 90,00
28,14 =0,02
258,13 22,50
25,42 Ao, 99
28,11 67,42
28,11 89.914
29,18 =0,03
29,45 22,58
29,15 hb 96
29,14 67,40

{Run.7}

LONS 60DY,
3

1,08

0,69
0.56

2,06
=1.80
»1,83
1,92
®2,19

-2,87
2,48
=2,19
=2,80

ReRESULYS IN
NRERESULYS IN

ROUND NO3JE.
€8 POEITION 80,00X
REa 0,384 MILLION

0.723
0,633
0. 414

0,023
0.382

0,768

=0,314
=0,164
=0,208
=0.e83
=0,742

=0.824
0,227
=0.310
0,804

co3r
X

=0.278
=0,288
0,2
=0,289
=0.2%0

®0.242
=0,264
=0,24¢
=0,244
=0.234

=0,234
=0.230
=0,284
=0.238
«“0.238

=0,224
=0.23E
=0,22¢
=0.232
°0.242

$0.213
0,223
=0.222
-0.232
=0,242

«0,194
=0.184
=0.208
=0.233
=0.242

“0,1E7
=0.138
0,967
«0.208
=0.233

=0.078
°0,0%%
=0.,128
=0.24?
=0.320

=0,039
“0.134
0,114
=0,262

SMeLL TéIL

FICIENTS
ey

0,042
00,106
0,137
®0,123
«0,090

0.034

ROLLING BOBY AXES,
NON=ROLLING B0DY AXES,

0,080
0,343
0.402
0,339
0.323

*0.040

0,319

«0.014
0,110
0,308
0,364
0,330

cL

0,00?
0,018
0,029
0,030
0,030

0,000
0,013
0,024
0,0
0,032

=0,001
0,018
0,028
0,038
0,037

=0,003
0,096
0,034
0,041
0,043

=0,007
0,019
0,034
0,043
0,043

=0,00¢
0,019
0,082
0,042
0,04E

=0,02¢
0,016
0,02E
0,021
0,043

0,033
0,017
0,008

«0,004

=0,106

=0,081

0,095
=0,0E2
=0,15¢6

WINO TUNNEL TESTS ON CANTED FIN BOMBLITE » R, A, E IFTo4FT TUNNEL RIEULTYS,

DP.NO.

602

557
883
586
007

ATTITUDE
THETA PHY
29,13 89,94
-0.,04 0,00
=0,01 0,00

0.00 0.00
0,00 0,00

4}
«0.779

0,290
0.290
0.308
0.39¢6

coes
cx

0,256

=0.23¢
=0,2E6
0,234
=0.284

FICIENTE
(2]

=0.074

0.014
=0,004
0.008
0,089

4]
0,080

=0.02¢
=0,086
=0,013
=0,058

cL
“0,906

0,000
=0,001
0,002
=0,003
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NR
NR
L1
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

KR
NR
NR
NR
NR
NR
NR
NR
NR
HR

NR
NR
NR
NR
HR
KR
NR
NR
NR
N&

NR
L1
NR

NR
NR
NR
NR
nR
NR

NR
MR
R
R

bP.NO.

200
701
702
7203
704

709
708
707
206
708

710
211
712

74

219
718
717
7146
718

720
721
722
?23
724

?29
730
734
?32
783
734
733
736
73?7
738

747
743
745
746
743
244
744
742
759
740

RUN NUMBER®9

CANT ANGLB= 0,0 ROQ,

{Run.9)

LONG BODY, 8QU4RE NOODE,

Ve 240, Fp3
ATTITUOE
THETA K} 62
=10,08 0,00 0.79
=10.08 22,30 0.73
10,06 65,00 0.66
=10,08 67,%0 0.71
=10, 90,00 0,76
=5,02 0,00 0,88
-$,02 22,50 0,33
=8,04 48,00 0,29
=$.06 67,%0 0.30
-8,0? 90,00 0,34
0.00 0,00 0,02
0.00 22,30 0,08
=0.01 43,00 0,06
=0,03 67,80 =0,07
=0,08 90,00 0,08
$.02 0,00 0,40
$,02 22,80 =0,40
5,01 45,00 =0,39
4,99 47,90 =0,41
6,98 90,00 0,42
10,08 0,00 =0,88
10,08 22,30 =0.84
10,06 65,00 =0,77
10,02 67,30 0,82
10,04 90,90 -0,88
18,09 0.10 =1,40
18,09 0,10 =1.40
15,09 22,80 =1.84
18,09 22,80 1,33
18,07 45,00 =1.27
15,07 45,00 -1,27
15,06 67,80 =1.34
18,06 67.%0 =1.53
15,08 90,90 1,43
181.108 90,10 1,43
20,14 -0.01 -2,08
20,%4 =0,01% 2,08
20,18 22,50 1,946
20,48 22,60 1,938
20,12 “k,99 1,88
20,12 45,00 -1,88
20,19 67,50 1,94
20,41 67,49 1,94
20,10 90,114 -2,08
20,40 90,90 =2.08
ReRESULTS

NRERESULTS 1IN

IMGLL TATL

€4 P001TION $0,00%

RO 0,384 MILLION

M

0,344
0,252
0.138
0.174
0,244

0.170
0.140
0,110
0.09¢
0.09¢

0,016
=~0.019
0,064
~0.067
=0.10%

.0,188
=0.188
«0.188
“0.214
=0,2%9

=0.58?
=0,277
=0.204
=0.293
0,426

=0.859
=0.559
0,410
0,423
=0,28¢
=0,286
0,411
0.417
=0.61%
=0,61%

=0,741
0,744
=0.570
0,570
~0.394
=0.39¢
=0.818
=0.518
~0,758
=0.758

comr
X

=0,897
=0,899
0,908
0,898
-0,898

=0.874
0,879
=0,878
=0,877
0,878

=0,850
=0.,843
=0.847
0,859
0,881

0,887
=0.8914
=0,890
=0.894
=0.899

0,918
0.920
0,934
=0,983
0,933

=0,938
=0,930
=0.940
0,938
0,944
=0.944
0,944
=0.949
0,944
=0.944

=0.974
=0.971
=0.,982
=0.992
=0.962
=0.962
=0.981
=0.961
=0,974
0,971

F1C1ONTR
ey

0,019
0,023
0.037
0.120
0.100

0,018
0,009
0,054
0.059
0,070

0,012
0,014
0.007
0,027
0,040

0,002
0,006
0,006
0,012
0,030

=0,008
0.084
0,006
=0,087
0,002

0,088
0,058

0,066

0.097
0,009
0,002
0,124
0,134
0,068
=0,038

=0,068
0,068

0,088

0,078
=0.038
0,051
0,209
0,209
0,106
«0,906

ROLLING 80DY &XES,
NONeROLLINO 800Y Axls,

N

0,008
0,434
0,082

=0,062
0.029

=0.003
0,088
0,035
0,045
0,080

0,000
0,040
0,066
0,070
0,068

0,041
0,082
0,089
0,064

WIKD TUNNEL TESTS ON C4NTED FIN BOMBLATS o R, 4, E 3PTedlPT TUNNEL RESULYS.

bR, NO,

749
780
781
752
733
784
785
75¢
787
?8s

669
725
724
759

ATTITUQE
THETS PHT
25,18 -0,02
25,18 =0,02
28,18 22,93
25,18 22,93
25,17 45,00
ST 45,00
25,16 67,48
28,16 67,48
281,115 89,99
25,15 89,99
0,00 0,00
0,00 0.10
0,00 0,10
0,00 .00

€2

2,68
2,68
2,62
=2,62
2,87
2,87
=2,61
=2,60
-2,72
=2,70

=0,06
0,08
=0,08
0,08

4]

=0,748
=0.783
=0.647
=0.648
0,862
0,562
0,658
0,640
0,768
=0.76%

«0.002
=0.009
0,009
=0,004

COEP
Cx

1,048
1,038
=1.084
1,081
=1,027
1,027
=1,052
=1.042
=1,052
1,064

0,840
0,848
=0.848
0,854

PICIANTS
cY

=0, 064
0,086
0,003
00,008
069
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NR
NR
NR
NR
NR
NR
NR

NR
NR
NR

NR

NR
NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
AR
NR

NR
NR
NR
NR
NR

NR
NR
NR

NR
NR
NR
AR
NR
NR
NR
13
NR
AR

NR

DP.NO,

2169
2169
2170
217
AT
2172
2173

2178
2177
2176
2178
2174

2179
218y
2184
2182
2183

218y
2188
2187
2180
2185
2184

2199
2491
2192
2193
2194
2203
2204
2201
220¢
2199
2209
2197
2194
219>
2190

2208
2200
2207
2208

2164
2209
221y

0P, NO.

3824
3524
3828
352¢
3527
3528
3829
3835
353

3832

354
3842
3539
3840
3538
3538
3536
3833
3534

3543
3844
3845
3840
3547
3548
384y
3559
3559
3582

3583

RUN NUMBER®SO

Va 240,
ATTITUDE

THETA PHe
10,08 0.04
=10,05% 0,04
=10.05% 22,%0
=10,08 22.50
=10,06 45,00
=10.08 67,50
=10.10 90.00
=5.02 0.00
1811072 22,50
-8,04 5,00
=5.05 67.50
=5.07 v¥0.00
0.00 0,00
0.00 22.50
=0.01 4%.00
=0.03 67.5%0
=0.05 90,00
5.02 -0.01
5.02 22,49
5.0 45,00
.99 67.%0
$.00 64,60
4“.98 90,00
10.0% =0,01
10.05 22.50
10,04 48,00
10.02 67.5%0
10,01 90,00
18,09 =0,01
15,09 ~0.01
15.08 22.%0
15,08 22.%0
15,07 45,00
15,07 45,00
18,06 67,80
15,06 67.%0
155, 0 90,00
18,05 90.00
20.13 =0,01
20,13 0,00
20,13 22,49
20,13 22.%0
0.00 0.00
0,00 0.00
0.00 0,00

CANT ANGLE= 2.5 DRE,

RUN NUMBER®30,1

Ve 240,
ATTITUOE
THETA PHY
20.13 -0,01
20,43 -0,01
20,13 22.%0
20.13 22,49
20.12 45,00
20,12 45,00
20,14 67,49
20.91 67,49
20,10 50,00
20,10 90,00
25,18 =-0.02
25,18 -0,02
25,18 22,52
28,18 22,51
25,17 464,99
25.16 67,45
25,16 67,48
28,15 90,00
25,145 89,99
28,20 0,03
28,20 0,03
28,20 22,52
28,20 22,52
28.19 44,98
28.19 “6,98
28.19 67,44
28,19 67,44
28.18 89.99
28.18 89.99
0.00 0.00

CANT ANOLEm 2.5 ORO.

(Run.30&30.1)

LCAG 80DY,

res

134
0.8%

0.70
0.76

0.38
0.34
0.31
0,30
0,31

=0.02
=0.03
=0.06
=0.06
=0,07

0,36
0,37
-0.38
=0.4%
=0.4%
=0.43

=0.78
0,76
=0.7%
-0.82
0,88
i3
=233
=1.26
=1.27
1,23
1,22
=1.31
=1.314
1,43
1,43

=1.97
=97
~1.89
«1.89
=0.01%
0.00
0.00
LONG a0o0Y,

FPs

.97

=3.07
=3.08

0.00

saQUARg NOSE,

IMALL

RE= 0,384 MILLEION

M

0.492
0.723
0.400
0.643
0.250
.22
0.264

0.279
0.246
0.166
0.117
0.108

0.082
0.048
0.047
=0.039
=0.08%

=0.102
=0.07%
=0.087
«0.17¢
“0.178
«).2.!

=0.216
«0.15%4
=0.110
=0.244
=0.394
=0.412
=0.420
=0.284
0.284
=0.179
=0.163
=0.364
=0.3614
=0.582
-0.%82

=0.584
=}.876
=0.4%4
=0.404

0.060
0.068
0.023

TALL

€6 POSITION $0.00X

COEFFEICEENTS
X [
=0.902 0.033
=0,902 0,033
=0.899 0,056
=0.899 =0,056
0,903 =0.004
=0,898 0,082
=0,898 0.080
=0.871 0.022
=0,869 0,004
=0.873 0,013
-0.872 0,047
-0,873 0.0%0
=0.840 0,013
-0.838 =0,004
=0.837 0.001
~0.837 0,006
=0.842 0,020
=0,882 0.016
-0.871 =0,008
=0.87% =0.014
=0.879 0,008
=0.884 0,036
~0.884 0,020
=0.9014 =0,007
=0.90% 0.024
=0.914 =0,033
=0.913 =0.089
=0.918 =0,010
=0.916 =0,018
=0.,91¢6 =0,042
=0.916 0.0%56
=0.916 0,084
=0.938 0,066
-0,93% =0.074
=0.934 0,165
~0.934 =0.165
0,934 =0.060
=0,934 =0.070
=0.932 0,058
=0.932 =0.069
=0.943 0,064
0,943 0,038
=0.840 0.043
~0.845 0,019
0.000 0,000

SQuame NOSE,

SMALL

RE= 0,384 MI{LLION

Cm

=0.562
=0.546
=0.384
-0.387
=0.27%
=0.275
=0.468
=0.474
0,743
=0.727

“0.643
0.667
«0.514
=0.508
=0.4672
=0.592
0.57%
=0.778
=0.786

«0.8%0
=0.803
«0.6b4
=0.654
=0.561
=0.572
«0.738
=0.728
=0.887
=0.898

0.053

TAIL

€0 POSITION 50,00X%

COEFFICIENTS
ey

cx

=0.937
0,932
~0.943
=0.948
-0.962
=0.962
=0.972
=0.967
=097
«0:921

=0.996
-0.991
-0,982
=0.982
0,988
-1.027
=1.,027
1,067
=1.047

1,03
=1.027
=1.04?
=1.018
=0.999
=0.999
1,068
=1.048
-1.067
=1,072

=0.845

.018

0,138
0.028
0,099

=0.,024
0.061%
0,097
0,094
0,128

=0,02%
0,041
0,092
0.117
0.138%

=0.007
0,049

0.108
0.153

0.008
=0.191

0,193
=“0.047

0.048
=0,02s

0,054
0,046

=0.013
=0,007
0.009
0.0%4

=0.004

0,003
0,008

0.029

0,061
0,042
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DP.NO.

2398
2396
2397
2398
2399
2400
2401
2602
2403
24604

2613
2614
2411
2612
2409
2619
2407
2408
2408
2400

2618
2610
2647
2618
24619
2620
24629
2622
2623
24624

2394
26258

RUN NUMBER®30,A

CANT ANGLE= 2.8 Oe4.

V= 240,
ATTITUDE

THETA PHI
10,05 0,09
10,08 0,09
10,08 22,50
10,08 22,%0
10.04 45,00
10,04 45,00
10,02 67.50
10,02 67,50
10.01 90,10
10,09 90.10
15,09 0,01
15,09 -0,01
15,08 22,%0
15,08 22.49
15,07 45,00
15.07 45,00
15,08 67,50
15,06 67.50
18,08 90.10
15.08 90,10
20.13 -0,01
20,13 =0,01
20,13 22,49
20,13 22,50
20,12 44,99
20,12 45.00
20.11 67,50
20.11 67.50
€0.10 90,00
40,10 90,00
0,00 0.10
0,00 0.00

{Run,

LONG 80OO0Y,

Fes

30.A)

SQuare NOSE,

SMALL TAIL
€Ca POSITION 50.00%

RE= 0,384 MILLION

4]

=10,:255
«0.207
=0.145%
=0.159
=0.140
=0.110
=0.266
=0.2%9
=0.428
=0.410

=0.405
=0.397
=0.289
=0.272
0.190
=0.188%
=0.377
=0.379
=0.606
=0.598

0,584
«0.584
*0.4%6
«0.408
=0.303
=0.286
*0.474
=0.46%
=0.744
«0.736

0.066
0.038

COEFFICIENTS
Cx cY
=0,901 =0,002
=0,896 0,002
=0.900 0,026
=0.900 0.026
~0.914 0.040
=0.,909 0,047
-0.913 «0,087
=0.913 =0.086
5,943 =0.018
0,913 =0.018
=0.908 =0.012
=0,901 -0,02%
=0.911 0.056
0,911 0,056
=0.930 =0.067
-0.928 =0,066
=0.92¢9 0,168
=0,934 0,170
=0,934 =0.067
=0.934 «0, 087
=0,932 =0.031%
-0,92? =0.031
=0.943 0,107
=0.933 0.086
-0,982 =0,078
-0.932 =0,078
=0.967 =0.234
=0.962 =0,236
~0.982 «0.130
=0.962 «0,130
0,840 0,014
=0,840 0.006

=0.19S%
=0,181%
0,099
0,115
0,412
0,647
0,162
0.188

=0.009
=0.,009

CL

-0,009
=0,009
0,014
0.017
0.032
0,032
0,046
0,042
0,068
0,047

=0.011
<0,013
0,046
0,009
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{Run.29}

RUN NUMBER®20 LONG BODY, SQUARE NOSE, SMALL TALL
CANT ANGLE® 5.0 €q POSITION 50.00%
Ve 240, FpS REs 0,384 MILLION
0P.NO. ATTITUOE COERFICIENTS
THETA PH1 €z 4] cx ey eN gL
NR 2118 =10.0% 0,014 0.93 0.63% ~0.911 0.008 -0,048 0,015
NR 2119 =10.05 0,01 0,93 0.643 =0,916 0,014 =0,002 0,017
NR 2120 =10,06 22,91 0.8% 0.82%  =0.914 =0,098 0,238 0,028
NP 212, =10.06 22,51 0.8% 0.%22 0,944 =0.098 0,242 0,029
Ne 2122 =10.05 48,0 0.74 0.313  ~0.943 =0, 054 0,233 0,043
NR 2123 10,06 45,00 0.74 0.318 ~0.908 =0.08%1 0,249 0,040
KR 2124 =40.0R 67,50 0,72 0.218 =0.902 0.038 0,099 0,040
NR 2125 =10.08 67,50 0.72 0.228 -0,902 0.03¢ 0,103 0,038
NP ?120 -10,14 90,00 0.77 0.234 =0,898 0.020 0,184 0,048
NR 2127 =10,11 90,00 0.7?7 0.231  =0.898 0.020 0.148 0,048
NR 2132 =5.0% 0,00 0,46 0.360 =0.88¢ 0,034 0.04?7 0,006
NRO213% -5.03 22,%0 0,40 0.324 =0,874 =0,016 0,124 0,023
NR 2130 -5.04 45.00 0,36 0.213 -0.878 =0,028 0,143 0.039
NR 2929 -5,06 67,50 0.33 0.13%5 -0.877 0.006 0.474 0,050
Ne 2128 -5.08 99,00 0,32 0.082 =0.877 0,010 0,169 0,050
NR 2133 0.00 0,00 0.03 0.078  =0,8%4 0.02% 0,005 0,001
NR 7134 0,00 22,%0 0.0 0.04?7 «0.88%3 =0,006 0.082 0.024
NR 2135 =0,02 45,00 =0.01 0.076 =0,8%2 =0,026 0,143 0,018
NR 2136 =0.03 67.%0 =0.05 <0.042 =0,8%1 =0.033 0171 0,05
e 2137 =0.0% 90,00 =0.07 =0.112 =0.8%1 =0.030 0.176 0,081
NR 2142 $.02 0,00 -0,34 =0.030 =0,882 =0.004 0,024 =0,003
ne 2143 5.02 22,%0 =0.32 «0.043 ~0.886 =0.024 0.090 0,018
NR 214y 5.01 4%.00 =0.35 =0.080 =0.88% =0.043 0.1%9 0,034
NR 2139 4.99 67,50 0,40 =0.147 =0.889 =0.036 0,203 0,0%"
NR 2138 4,98 Q0,00 0,44 =0.2646 =0,894 =0.020 0,180 0,084
KR 2143 10.0% 0,00 =0,?74 =0.193 =0,906 <0.026 0.026 =0,003
NP 2144 10,08 22,%0 =0.72 =0.061 =0.940 =0.040 0,024 0,021
NR 2945 10.04 45,00 =0.73  «0.07% =0,016 0,082 0.200 0.042
NR ?%4o 10,02 67,50 =0,81 =0.2%9 -0,92% 0,143 0,325 0,048
NR 2147 10,01 90,00 =0.92 0,438 =0,923 =0.070 0.187 0,054
NP 2182 15,09 0,00 -1.27 =0.29% =0,011 =0.0%% 0,022 =¢,007
NR 2181 15,08 22.5%0 =1,22 =0.169 =-0,024 =0.010 -0,080 0,020
NR 2180 15,07 45,00 =1.22 =0 129  =0,944 =0, 14k 0.228 0,040
NR 2149 15.06 67,50 L) =0.386 =0.949 =0.212 0,425 0,050
Ne 2943 18,08 90,00 =1.44 =0.423 0,048 =0.110 0,203 0,084
NR 2153 20,13 0,00 =1.91 «0.438 =0.943 «0,.118 0,084 =0,002
ne 2184 20,13 0,00 =1.91  =0.43% =0,918 =0.1%1 0,051  =0,004
Ko 2188 20,12 22,50 «1,86 =0.289 =0,033 0.0%50 =0,93% 0.018
Ne ?1%0 20,12 22,%0 =1.84 =0.27% =0,9033 0,038 =0,145 0,048
NR 21838 20.12 45,00 =1.84 0.220 =0,992 -0,128 0,182 0,038
Ne 2187 20,12 45,00 =1.81  =0.22% =0.9%7 =0.112 0,198 0,039
NP 218%¢ 208 67,50 =1.9¢6 =0.478 0,976 =0.284 0,499 0,038
ne 2160 20,19 67,49 =1.96  =0.474 <0.972 =0, 284 0,481 0.079
NR 2165 20.11 67,50 =1.96 =0.460 0,972 <0283 0.493 0,036
KR 2162 £0.,10 90,00 =2.12  =0.769 «0.97¢ <0180 0.2%0 0.0%1
NO 2163 20,10 00,01 =2.12  =0.776 =0,971 =0,%80 0.277 0.062

RERESULTS [N ROLLING 800Y AXES.
NR=RESULTS IN NON-ROLLING 8O0DY AXES.

WIND TUNNEL TESTS ON CANTED FIN BOMBLET® = R,A.E IFT«4FY TUNNEL RESULTS,

PP NO. ATTITUOE COEFFICIENTS
THETA PHI t2 1] X tyY CN CL
NR 2117 =19.00 0.00 0.03 0.092 =1,023 =0.006 -0,00% 0,003
NR 2165 0.060 0,00 0.02 0.093 =0.848 =0.031 0,000 V.08
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NR
NR
NR

NR
L33
NR

NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

LEJ
NR
AR
NR
L1
NR
NR
NR
Ne

NR

DP.NO.

3338
3539
3560
3361
3362
3363
3364
3365
3366
3347

3376
3377
3374
3378
3372
3373
3370
33N
3368
3365

3378
3379
3380
3381
3382
31383
3384
3585
31386

3537

RUN NUMBER®29,1
CANY ANGLEw 3.0

Ve 240,
ATTITUOE

THETA PH1
20,13 -0,014
20,13 =9,01
20.12 22,30
20.12 ©2.30
20.12 43,00
20,114 43,00
20,114 67.49
20,11 67,49
£0,10 50,014
€0.10 90,01
23,14 =-0,04
23.48 =0,01
23,47 ¢2.30
23.17 22,34
23,16 44,99
23,17 64,99
25,16 67,46
23,16 67,46
23,15 90.00
25,18 90,00
28.20 -0,02
28.20 =-0,02
8,20 22.32
8,20 22,32
28,19 4,98
28.19 44,98
28,19 67,48
28,19 67,44
28.18 90,00
0.00 0.00

SQUARE NOSE,
€e POSITION 30.00%
REs 0,384 MILLION

{Run.29.1)
LONG BODY,
(11
€2 M

-1.94 «0.433
1,91 «0.433
1,89 «0.233
-1.82 «0.263
«1.80 «0.202
«1.79 «0.208
«1.93 “0.488
1,93 «0.483
=2,09 «0.784
2,09 «0.773
2,61 “0.6%0
2,60 -G 403
2,33 0.464
«2.33 “0.463
2,46 «0.363
2,47 «0.386
-2.39 «0.382
2,60 0,388
2,72 =0.826
2,73 =0.8%9
«2.93 «0.722
2,93 =0.722
2,94 =0.394
2,91 «0.373
=2.84 =0.489
=2.83  «0.466
-2.96 «0.723
2,97 0,737
3.9 ~0.914

¢.02 0.078

SMALL TALL

COEFFICIENTS
cx GY;
-0.922 =0.049
-0.923 =0.049
=0.038 0,039
=0.943 0.020
=0.962 «0.127
=0.962 -0.117
«0,976 «0.270
-0.981 -0.284
=0.9814 =0.210
-0.981 =0.220
“0.974 «0.061
-0.967 =0.060
=0.963 «0,033
-0.938 =0.029
«0,983 0,174
=0.988 =0.184
1,062 *0.253
=1,042 =0.267
=1.036 =0.180
=1.061 0,190
=1.002 =0.032
“0.997 =0.032
-0.993 «0.033
=0.578 =0.032
=0.9%94 =0.179
0,994 -0.198
=1.038 0, 243
1,033 0,239
=072 =0.140
=0.834 =0.006

€N
0,040

=0.112
=0.088

33
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Np

L]
NR
NR
NR
\R
NR
L
LR
"R
nR

TR
LR

R
WP
NP
P
&
LR
AR
NR

NR
KR
we
MR

DP.NO.

013
614
015
616
617

022
621
020
619
018

023
024
028
626
627

032
031
030
629
28

033
634
035
636
37

o3¢
037
038
630
66y
061
b2
063
o0bé
665

u?s
6?5
72
o?3
670
o?1
664
(137
6606
667

RUN NUMBER®S
CANT ANG(3e10,0

Ve 240,
ATYITUDE
TYHETA (L3
=10,06 0.00
=10,06 22,50
=10.07 44,99
=10,09 67,49
=10,10 89,99
=5.03 0,00
=503 22,49
=5.04 46,99
=5.06 67.49
=5,07 89.99
0,00 0.00
=0.01 22.50
0,02 43,00
=10/, 03 67.50
~0,03 90,00
5.02 0,00
5.01 22,30
5.00 45,00
6,99 67,30
.98 90,00
10,94 0,00
10,04 22,50
10,03 45,00
10,02 66,50
10,01 90,00
15,08 -0,04
15.08 ~0,01
15,07 22.50
15,07 22,50
15.07 45,00
15,07 43,00
15.06 67.50
15,06 67,50
15,08 90,01
15.05 90.00
20.12 0.09
20,12 0,09
20,12 22,50
20,12 22,30
20,11 45,00
20,11 45,00
20,1 67,49
20,11 67,539
20,10 90,01
20,10 90,00

SQUARS NOSE,
te PORIYION 30,00%
REa 0,384 MILLION

(Run.8)
LONG 800Y,
13
€2 4]
1,10 0.91%
1,02 0,804
0.87  0.329
0.77 0.328
0.75  0.248
0,57 0,603
0,33 0,843
0,43 0,374
0.36 0,226
0,32 0,108
0,10 0,212
0.07  0.206
0,03 0.162
<0.01 0,043
<0.05 0,070
«0,24 0,103
~0.26  0.080
-0.29 0,033
<0.36 0,080
<0,62  =0.213
<0,60 0,108
<0.63 0,120
«0,66  0.074
“0.75  =0,128
<0.86  «0.337
“1.10 0,034
<1013 0.036
<1.05  0.119
-1.03  0.118
<1.08  0.066
“1.08  0.066
“1.24 0,246
<1.25 0,267
“1.39 0,368
<1.3%  «0.568
“1.75  =0.120
“1.75 0,120
“1.68 0,004
~1.67 0,004
~1.63 0,020
~1,66 0,019
<1.85  ~0.341
-1.85  «0.344
“2.04  =0.714
“2.06 0,706

ReRESULYS IN
NR®RESULTS IN

COsF
cx

=0.974
0,973
=0.967
=0,942
=0,927

=0.910
=0.914
0,918
=0.907
=0.902

=0,869
=0.873
=0.872
=0.87
0,87

=0.902
=0.906
=0.910
=0.90%
=0.914

=0.920
*0.923
0,934
=0.938
0,943

0,921
=0.92¢
=0.930
~0.933
=0.99%9
=0.954
“0.963
~0.968
*0.968
=0.963

«0.913
=0.913
=0.923
=0.924
=0.967
=0.967
«0.991
=0.991
=0.996
=0.996

SMALL YAIL

PICIENTS
ey

0,049
0,114

ROLLINO BOOY AxEs,
NON«ROLLING BODY 4&XES,

4]

=0,072
0,282
0.383
0,293
0.274

=0,042
0.1314

0,438

WIun TUNNEL TESTS ON CANTEQ FIN BOMBLETI « R, A E JFTY«4FT TUNNEL RESULTS,

LpP.ND,

o7
0?7
678
67y
680
681
682
083
LI
035

CLN
695
6%¢
693
650
CLA
o84
uz(u
0d6
587

011
638
655
666

ATTITUDE
THETA pH]
25,47 0.09
25,47 0,09
2I5;-117) 22,49
25,17 22,30
25,14 45,01
25,16 45,014
25,16 67,46
25,46 67.46
ROWIL] 89,99
25,15 89,99
20,21 «0,01
29,21 =-0,01
20,20 22,49
29,20 22,30
29,20 46,98
29,19 46,99
29,19 67,45
29,19 67,45
29,19 90,00
29,18 90,00
0,00 0,00
0,00 0,00
0,00 0,00
0.00 0.00

-2.50
~2,50
2,42
2,61
2,36
2,36
~2,52
~2.52
~2,6%
~2.69

-2,98
2,98
~2.91
«2,91
-2,84
~2.8¢4
«3,02
-3,02
3,16
=3.45

0,10
0.09
0.10
0.09

4]

=0.381
=0.381
=0,249
=0.244
=0.160
=0.160
0,435
=0.432
«0,760
=0.760

~0.331
=0.531
=0.429
0,429
=0.312
«0,313
=0.632
=0.632
=0.919
»0.924

0,204
0.227
0,212
0.227

coes
cx

=0.912
»0.917
=0.919
=0.91%
=0.973
=0.973
~1.042
1,047
=1.046
=1.066

-0.946
0,946
=0.924
=0.929
=0.964
-0.939
=1.037
~t.05?7
=1,086
~1.086

=0.874
=0.87¢
=0.874
=0.874

FICIENTS
ey

«0,068
0,049

0.001
«0.007
=0.207
=0,211
«0,343
0,343
0,240
0,240

«0.037

cL

=0,011
*0,010
0,007
0,017
0,043
0,043
~0,024
=0,04%
0,029
0.025

=0,016
0,012
0.003
0,010
0,004
0,021
=0,061
~0,042
0,042
0,036

=0,003
0,003
=0,003
0,003

TR.69267
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(1]
NR
NR
NR
NR
NR

L1
KR
L]
L1}
L1}

0P.NO.

763
764
768
766
767

72
"
?70
769
Tés

773
774
775
76
?r?

782
781

79
r78

783
784
788

787

793
794
798
796
97

804
80§
803
801
802
800
768
799

306
80?7
808
809
810
811

RUN NUMBERWYO
CANT ANSLém 0,0

Ve 240,
ATTITUDE

THETA (13
=10,13 0,04
*10,13 22,48
10,18 44,99
*10,14 67,49
=10,16 89,99
=5.06 0,01
5,07 22,89
=5,08 44,09
=5,10 67,49
=8,12 89,99
6,00 0,01
6.00 22,49
0,01 44,09
=0,08 67,49
0,05 89,09
s, 07 0,04
5,06 22,49
$,08 44,99
S.04 67,49
s,03 89.99
10.13 =0.01
10,12 22,48
10,12 44,99
10,11 67,49
10,09 89,99
15,18 0,02
15,16 22,48
18,17 45,09
15,14 67,62
18,12 90,10
20,17 0.08
20,17 0.08
20,17 22,49
20,20 45,27
20,20 48,12
20,16 67,74
20,14 90,08
20,14 90,07
25,19 0.08
28,20 22,89
25,24 48,27
25,24 48,27
28,18 67,8%9
25,16 90,40

(Run.10)

6NORT 60DY,
Fps

[$4

1.72
1.68
1.68
1.66
1.68

0.88
0,82
0,79
0,78
0.80
=0,02
=0.02
0,04
=0,08
=0,06
=0,89
=0.86
«0.98

=1.71

=1.77
1,94

=2,00
2,47

=2,82
*2,45

RERGSULYS IN
NRWREIULTS IN

ROUNO KOGE,
&8 POGITION 50,00X
REa 0,884 MILLION

1]

1.046
0.962
0.906
0.869
0.676

0.443
0.391
0.338
0.31
0.293

=0,028
=0.030
0,062
«0.098
®0.134

«0.509
=0,462
0,437
«0.514
«0.8598

=1,084
1,008
=1.000
=1.080
=1.156

1,008
=1,138
1,482
1,168
=1.140

«0.979
0,984
1,060
1,532
1,644
=1.108
=1.038
1,045

=1.008
=1.089
1,773
4,778
=1.064
=1.082

Coep
Cx

=0,293
=0,27¢8
=0,25¢
=0.274
=0.280

0,272
=0.263
=0,260
=0,2%9
0,263

=0,268
0,268
=0.264
=0,266
=0.268

=0.278
=0,263
=0,258
=0.268
=0.278

=0.294
=0.278
=0.259
=0.284
=0.200

=0.326
=0.294
=0,246
=0.306
0,331

0,386
-0.868
=0.366
=0.308
=0.250
=0.584
=0.384
=0.33¢%

=0, 461
=0.372
=0.236
0,236
=0.390
0,488

LARGE TAIL

PICIENTS
cy

0.087
«0.014
0.083
0,114
0.070

0.086

ROLLING BOOY AXES,
NONROLLING 300Y AXES,

0,441
0.112
0.192

=0.071
=0.068
=0.084
-0.099
0.002
0.272
0,108
0,096

-0,028
0.274
~0,070
=0,066
~0.078
5,218

cL

=0,021
0,000
0,046
0,078
0,076

0,018
0,016
0,046
0,069
0,073

0,018
0,023
0,084
0,073
0,084

=0,048
0,021
0,046
0,063
0,078

=0,017
0,008
0,048
0,074
0,072

=0,034
0,041
0,217
0,285
0,252

0,133
0,182
0,013
0,508
0,261
0,419
0,210
0,207

0,189
0,184
0,494
0,496
0,228
0,247

WINOG TUNNEL TESTS ON CANYEO FIN BOMBLETS = R,_A.E 3FT4FT TUNNEL RESULTS,

0P, nO,

817
816
815
814
813
812

P62
788
792
792
818

ATTITUOE
TRETA PN
28,22 0,09
28,22 22,62
28,26 45,21
28,26 48,24
28,20 67,87
28,19 90,10

0.00 =0,04
0.00 0,01
0.00 0,02
0,00 -0,02
0,060 0,09

34

*2.73
2,77
«3,34
«5.86
2,72
2,73

=0,01
=0.03
=0,04
0,01
=0,03

4]

=1,123
1,164
~1.,8346
=1.83¢
1,134
=1,182

0,014
~0.018
0,282
0,024
0,007

cots
Cx

~0.443
~0.354
~0.130
=0.180
=0.363
~0.448

=0.260
=0,268
0,268
=0.26%
=0.258

PICIENTS
ey

=0,03%

N

0,006
0,406
~0.0923
=0.072
0,117
0,248

=0,009
=0.02¢
=0.002

0.002
0,012

cL

0,145
0,228
0,401
0,402
0,192
0,253

=0,022
0,043
=0,030
~0,030

0,155

35



36

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR

NR
NR

NR
NR

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
N®
NR

NR
NR
NR
NR
NR
NR
NR
KR

NR
NR

DP.NO.

1907
1908
1909
1910
1944

1916
1913
1944
1913
1942

1947
1918
1949
1920
19214

1926
1925
1924
1923
1922

1927
1928
1929
1930
1984

1936
1935
1934
1933
1932

1937
1938
1939
1940
1944
1942
1943
1944
1945
1940

UIND TUNNEL TESTS ON CANTEO FIN BOMBLEYS e R, A 8,

DP.NO.

1935
1936
1933
1954
1951
1932
1949
1939
1947
1948

1937
1958
1959
1960
1961
1962
1963
1964

19006
1965

RUN NUMBER®24
CANY ANGLE= 2.8

Ve 240,
ATTITUOE

THETA PHY
10,43 0,014
=10,14 22,48
10,16 64,99
10,17 67,50
=10,19 90,00
=5,08 0,014
=3,08 22,39
=5,09 44,99
5,10 67,49
-3,12 89,09
=0,01 =0.014
=0.01 22.%0
=0,02 43,00
-0,09% 67,30
0,08 90,00
5,08 0,01
3,05 22,49
5,04 45,00
3,03 67,90
3.08 89,99
10.12 0,00
10,11 22,49
10,11 44,99
10,10 67,30
10,09 89,99
13,13 0,01
15,16 22,49
15,17 43,04
15,13 67,49
15,12 l?,.é
20,18 0.02
20,18 0,02
20,17 22,39
20,17 22,38
20,19 45,17
20,19 4%.17
20,45 67,60
20,18 67,60
20,14 89,94
20,14 89,93

(Run. 26}

SHORT 80DY,

frs
€2

1,88

1.70
1.07

0.83
0,14

«0,05
0,68

2,19
=2,20

REARISULTS IN
NReRESULTS IN

ATTITUOS

THETA PN €2
25,19 0,01 2,41
25,19 0,01 2,41
25,20 22,49 2,33
25,20 22,49 =2.33
25,24 43,17 =3.13
25,24 45,16 3,14
25,18 67,47 2,48
25,18 67,47 2,48
25,16 89,08 2,47
25,17 89,98 «2.48
29,22 0,00 -2,79
29,22 0,00 2,78
29,23 22,93 2,84
29,23 22,93 =2,84
29.26 45,09 =3,44
29,26 65,09 =3.49
29,21 67,45 2,77
29,20 89,93 =2,87
=0,01 -0,01 0.16
0,04 0,00 0.1%

RORESULYS IN
NRERESULTS IN

ROUND NOBE,
€8-90817I0N 50,00%
Rew 0,984 MILLION

CM
1.220

0.124
0.092
0.089
0,037
=0,138

=0.294
0,287
=0.334
°0.47%
=0.608

=0,880
=0.827
0.898
=0.992
o1.147

=1,032
«1.178
1,346
1,104
1,104

1,034
=1.034
=1,022
1,022
1,448
*1.436
1,032
1,034
1,032
1,081

4,11
cx

=0,966
0,346
0,328
0,320
=0.31%

=0,.321
=0.917
=0,308
0,298
=0.293

=0,288
=0,288
=0.281
=0.28%
=0.288

=0.26%
=0,268
=0.,268
=0.277
=0.287

0,252
=0,248
=0.248
=0.28¢
=0.314

=0,282
=0.2%8
=0.217
=0.302
=0.346

LARSS TAlL

SICIONTSE
(34

0.086

ROLLINO 80DY AXSS.
NON-ROLLING 800Y AXA8.

™

0,938
=0.948
1,066
*1.036
1,733
1,748
=1.034
=1.020
1,078
=1.079

«1.120
1,410
1,138
1,134
1,863
=1.867
=1.128
-1.284

0,166
0.147

couy
x

=0.398
=0.398
=0.324
=0,32¢
-0.183
“0.188
=0,384
=0,38¢
0,468
=0,468

0,600
=0.408
=0.342
=-0.312
=0.108
0,108

=0,278
=0,280

PICIONTS
ey

0,125
«0.143
0,397
0,397
=0,062
0,060
0,082
0,032
=0.231
=0, 231

ROLLING BOOY AXES,
NONeROLLINO BOOY AX8S,

eN

0,040
0.247
0,236
0,198
0,296

=0,008
0,148
0,219
0,222
0,294

=0,047
0,098
0.7
0,224
0,263

0,039

N

0.071
0,089
0,344
0.34é
0,057
0.043
0,073

cL

0,009
0,010
0,048
0,078
0,084

=0,018
0,018
0,068
0,069
0.07¢

=0,009
0,028
0,039
0,079
0,087

=0,019
0,026
0,087
0,080
0,088

=0,006
0,040
0,064
0,086
0,074

0,012
0,097
0,087
0,038
0,032

0,038
0,037
=0,134
-0.439
0,933
0,336
0,266
0,240
=0,013
=0,020

SPTY«4PY TUNNBL ROSULTS.

-0,018
=0,004

T.R.69267
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NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
L1 ]

Ne

NR
NR
NR
NR
NR

NR
NR
NR

NR
NR

NR
NR

Ne
NR
NR
NR
NR
NR
NR

NR
NR
NR
MR
Ne
NR

NR
NR
NR
NR
NR

NR
NR
NR

OP.NO,

1738
1739
1740
1740
1741
1742

1747
1746
1748
1744
1748

1743
1749
1780
1784
1782

787
1786
N7SS
1754
1788

17%8
1789
1760
1761
1762

1767
1766
1768
1764
1763

1768
1769
1770
1771
17?72
1773
1774

1779
1780
1778
177
1776
1778

RUN NUMBERS2S
CANY ANGLE® 5.0

Ve 240,
ATTITULOR

THEYA PM1
10,14 0,00
10,14 22,60
=Wi0NP “h,99
-10.16 0h,00
=10.18 67,814
=10.18 90.00
=5.10 0.0
=8.10 22,51
=5.10 43,10
=R 67,50
=5.12 90,00
=0.03 0,00
=0,08 22,814
0,04 43,01
=0.0& 67,81
=0.04 90,01
$.03 0,014
3.03 22.5%1
$.03 48,11
$.03 67,531
8,03 90,01
10,10 0,014
10,10 22,84
10.10 48,11
10,10 67,82
10,09 90,01
15,18 0.07
18,18 22,48
18,18 48,04
18IS 67.%2
/851 89,99
20,18 0.09
20,47 22,88
20,17 22,86
20,18 48,24
20,18 67.62
20,13 89,98
20,13 89.93
28,20 -0.03
28,20 0,03
28,21 22,40
28,22 45,22
25,18 67,51
25,16 90,92

{Run.23)

ROUND NOSE,
Co POSITION 80.00X
REs 0,384 MILLION

SHORY 800V,

L)

c2

1.88
1,89

2,10
2,14
2,14

“2,47
2,47
2,61
“2,94
°2,42
2,42

RARESULTS IN

™

1.2%8
1.2%0
1.227
1,724
1.030
0.8%¢

0.078
0.896
0.710
0.488
0,288

0.3%9
0.%12
0,204
0.034
*0.160

0,034
0,068
=0.198
“0.410
0.624

»0.570
=0.887
0,682
=0.927
“1.178

1,037
=1.061
1,118
=1.030
1,104

1,040
1,018
1,047
=1.188
=0.929
=1.011
=1.003

0.900
«0,998
=1.1%6
=1.802
=0.969
1,040

CoEs
tx

©0.460
0,430
=0.411
0,411
0,379
=0.8%4

=0.408
=0.40%
=0,388
-0.347
=0.322

=0.329
-0.827
=0.326
0,534
-0.3%4

=0.27%

0,390

=0.226
0,220
=0.218%
=0.2%0
-0.884
“0.458
-0,4%8

=0.270
0,268
=0.201
=0.139
-0.381
=0.504

LARGE TAIL

FICIENTS
ty

0.043
=0.148
=0.800
=0.800
«0,412
0,400

0.088
«0.208
«0.371
«0.488
«0.440

0.088
=0.170
=0,332
0,480
«0.490

9.024
«0.169
«0.356
0. 472
0,820

0,007
0,188
0, 473
=0.%62
0,560

0,018
«0.208
0,488
w0, 447
-0,530

=0.029
0. 144
«0.190
0,876
0,689
=0.341
=0, 3814

0.03%
0.0%9
0,493
=0.368
-0.287
=0, 489

ROLLING BODY AXES,
NR=RESULTS IN NON-ROLLING 800Y AXES,

0.489
0,538

0,012
0,178
0.578%
0,409
0,852

=0,044
0.170
0.%11
0,608
0,501

0,016

0,098
0,007

0,924

WINO TUNNEL TESTS ON CANTEOQ FIN BOMBLETS » R, 4, B SPTe4FY TUNNEL RESULTS,

DP.NO.

1789
1782
1783
1784
1788

1737
1787
1786

ATTiTUOR
THETA PHY
20,21 =0.01
29,22 22,51
20,26 48.17
29,21 67,49
29,19 90,03
=0,03 0.00
-0,03 0.00
=0.08 0.01

€2

2,66
.2.74
-3.88%
“2,74
2,77

0,48
0,45
O.4b

™

=0.004
=1.071
1,741
1,094
®1.199

0.894
0.628
0.584

COEF
x

FICIENTS
(43

«0.029
«0.88%
«0.284
=0.149
w0, 449

0.033%
0,088
0.027

(4]

=0.007
0,489
0.272
0,260
0,690

0,018
0,011
0,048

cL

=0.,020
0,048
0,329
0,088
0.127

0,000
0,000
0,014

37
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NR
NR
NR
NR
NR
NR
NR
NR

Nr
NR
NR
NR
NR
NR
NR
NR
hR

NR
&R
NR
NR
LL}
NR

OP.NO,

857
858
859
860
861
862
863
864

869
8468
867
866
865

870
871
872
873
874

879
878
877
876
87s

880
884

883
884

390
661
892
893
894
895
896

905
906
903
904
901
902
899
900
897
893

RUN NUMBER®1Y
CANT ANGL3s10,0

(Run.11}

SHORT 800Y,

Ve 240, PPS
ATTITUOS
THETA 1T ¢2
=10,13 0.00 1,81
=10,13 . 0,00 1,82
“10,14 \-11L:; 1.86
=10.14 22, 1.86
=10.17 44,95 1.99
=10.17 44,95 1,99
©10.19 67,48 1.98
“10,18 89,98 1,64
-s.12 0,00 1.73
=512 22,49 1,686
“5.12 44,99 1,46
=5.12 67,48 1,18
°5.11 89,98 0.77
=0.07  =0,01 0.98
©0.07 22,49 0,89
“0.08 44,99 0.67
=0.05 67,49 0.31
-0.04 29,99 0,09
5,00 0.08 0.04
5,00 22,88 0,03
5.01 45,08  =0,2%
5,02 67,98 =0,56
5.03 90,00 =0.94
10,06 0,08 0,75
10,06 22,58  «0,80
10,07 45,09  =1,07
10,08 67,89 =1,
10,09 90,00  =1,75
15,13 -0,01  =1.64
15,13 22,80 «1,8b
15,13 45,02 «1,77
15,12 67,48  #1,79
15,92 67,49 =1,79
15,10 89,96  =1,81
15,10 89.95  =1,80
20,17 0,01 =2,16
20017 0,01 2,14
20,19 22,43 =2.43
20,18 22,44  =2.28
20,47 45,11 =2.31
20,17 45,11 2,31
20,15 67,51 =2,09
20,15 67,51 2,08
20,13 89,99 =2.06
20,13 89.99  =2,08

RuRESULYS IN

ROUNO NOSE,
€6 POSTTION 80,00X
REn 0,384 MEILLION

4.3

0.237
=0.45¢

0.31¢6
0.241
0.084
0,247
0,604

0,064
e0,12¢
=0.44
0,790
*1,138

«0.604
0,603
=0.817
*0.931
=0.934
1,000
*0.998

=0.928
=0.925
»1.187
=1.030
=1.080
=1,095
*0.939
=0.924
=0.974
=0.992

cony
cr

=0,572
0,877
=0.568
=0.566
0,584
0,556
=0,527
0,487

=0.582
0,574
=0.546
=0.810
00,468

20,458
0,496
0,469
0,472
=0.477

=0,342
=0.367
=0.371
0,418
0. 474

%0.238
0,256
0,309
=0,383
w0,466

=0.106
0,133
=0,228
0,37
=0.371
=0.532
=0.532

=0,113
=0.118
=0,049
=0.053
=0,123
=0,128
=0,358
=0,335
0,581
=0,551

LARGE TAIL

PICIENYS
Y

0.062

0.074
0,153
w0 164
00413
0,413
=0, 868
»0,919

0,046
«0, 368
»0.706
20,920
»0,990

0,021
=0.366
0,720
=0.954
=1,030

0,008
»0, 342
0,676
#0,935
=1,070

n0.004
0,37
n0 768
00,969
»1,057

#0,003
0,403
=0, 860
0,639
0,839
»0.921
0,912

0,049
00,043
»0.809
0,385
0,749
»0, 753
0,693
=0, 689
=0,790
0,790

ROLLING BOOY AXES,
NR®RESULTS IN NONaROLLINO BOOY AXES,

CN

0.027
0.014
0,299

0,016
0,018

=0,014
=0,012
0,074
=0.067
0,243
0,241
0,094
0,096
0,070
0,070

WIND TUNNEL TESTS ON CANYED FIN BOMBLETS = R,A.E 3FTe4PT TUNNEL REBULTS,

OR.NO,

907
908
909
9190
9114
912
913
914

922
923
920
921
9138
919
946
9N
%15

850
865
886
889
925
920

ATTITUOE
THETA PHY
28,20 -0,02
25,20 22,39
25,20 22,39
25,20 45,22
25,20 45,22
25,17 67,83
25,17 67,53
25,16 90.03
29,18 -0,01
29,18 -0,02
29,18 22,44
29,18 22,43
29,24 45,18
29,24 45,18
29,20 67,80
29,18 67,80
29,19 90.03
=0,07 =0.02
=0,07 0,08

0,00 0,09
=-0,07 -0,02
=0.,12 =0,01
=0.05 0,00

[$4
=2,58

0.766

COEfF
cx

=0.088
=0,059
=0.059
=0.118
=0.115
=0.357
=0.362
=0.578

0,116
=0.106
=0.072
=0,072

0.004

0.004
=0,30¢
=0.302
=0.523

=0,453
0,462

0,000
“0,453
=0.458
=0.001

FICIENTS
(4

=0,035

0.006

0.022
0,002

T.R.69267
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NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR

NR

0P.NO,

1029
1030
1034
1032
1033

1038
1037
1036
1038
1034

1039
1040
10419
1042
1043

1048
1047
1046
1048
1044

1049
1030
1089
1082
1083

1058
1039
1060
1061
1062
1063
1064

1073
1074
1071
1072
1069
1070
1047
1068
1063
1066

1078
1076
1077

RUN NUMSER®1Y
CANT ANGLSm 0.0

Ve 240,
ATTITUDE

THETA LLR
=10,13 =0,02
=10,14 22,48
=10,13 44,99
=10.17 67.49
=10.20 89,99
=$.07 =0,04
-5,07 22.%9
~s,08 44,99
=840 67.49
=842 89,99
0,00 =0,04
0.00 22,49
=0,01 “h,99
=0.03 67,49
=0,08 89,99
$.07 =0,01
$.06 22.49
5.08 64,09
$.04 67,49
5.03 89,09
10,14 =0,01
10,43 22.48
190,12 4h .90
10,11 67,49
10,10 89,99
15,16 0,08
18.17 22,50
15,17 22,5
15,19 44,98
1SES) 67,48
18:48 67,48
115;,19:3: 90,00
20,49 0,00
20,18 =0,01
20,20 22,50
20,20 22,50
20,24 4b,08
20,24 44,08
20,18 67,3
20,18 67,50
20,16 990,00
20.1¢ 90,00
28,23 -0,04
28,23 =0,01
28,24 22,56

RERESULTS IN
NReRESULTS IN

(Run.13)

SNORY 800Y, saUarg NOSS,
Ce POBITION 50,00%
REs 0,384 MILLION

1.87

1.84
0.93

0.90
«0,04

«2.19
“2,46

2,63
3,20
3,24
2,88
2,80
«2,49
02,49

“2.94
2,93
3,08

4]

1,238
=1.830
=1.857
=1.2%2
1,264
1,229
1,230

1,203
«1.198
4,280

cosr
ox

=0.938
=0.938
=0.929
=0.93?
=0.951

=0.919
=0,918
=0.94%
=0.914
=0.911

=0.903
=0.904
3

LARSS TATL

FICIANTS
ey

ROLLING 80BY Axes,
NON=ROLLING 80DY aAxes,

WINO TUNNEL TESTS ON CANTSO FIN SOMBLETS o R, A, F 3FTe4FT TUNNBL RESULTS,

0P, NO .

1078
107¢
1080
1081
1082
1083
1084

1094
1098
1092
1093
1090
1094
1088
1089
1086
1087

1028
1034
1087
1096

ATTITUDE
THETA pHY
28,24 22,3
28,28 .96
25,28 44,96
28,22 67,44
28,22 67,44
25,20 90,00
28.20 90,00
20,26 -0.,01
29.26 -0,01
29.27 22,84
29,27 22,61
29,30 4,97
29,30 44,96
29,28 67,40
29,28 47,40
29,23 90,00
26,23 90,00

0.00 =0,02
0,00 -0,01
0.00 0.08
0,00  =0,0%

[}
=3.03

4]

“1.290
“1.914
*1.909
4,277
=1.27¢
1,284
1,294

1.804
=1.318
=1.40%
“1.400
=1.964
=1.934
=1.39¢
=1.388
1,394
=1,384

0.029
=0.020
0.0390
=0.008

coesg
ex

=4sa98
-0.932
=0.922
=1,140
=1.144
=1.180
=4.180

=1.163
1,163
1,104
1,106
=0.9483
=0.928
=4,
=1.126
1,166
=1.97

=0.893
=0.898
=0.803
=0.89¢

FICIENTS
4]

«0,%48
0.010
«0.008
0.288
0,288
«0.200
«0.200

=0,048
0,084
«0.672
=0,879

0,272

=0.,036
=0,070
=“0.084
=0.,062

39
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NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
Ne
NR

NR
NR
NR
NR
NR
NP
NR
NR
NR
NR

NR
NR
NR
NR

DP.NO.

1976
1977
1978
1979
19890
1908
1982

1987
4986
1988
1984
1983

1988
1989
1999
1991
1992

1997
1996
1998
1994
1993

1998
1996
2090
2001
2002

2015
2016
2047
2048
2049
2020
2024
2022
2023
2024

2033
2034
2031
2032

RUN NUMBER®27
CANT ANGLE® 2.3

Vs 240,
ATTITUDE

THETA LLH]
-10,14 0.00
-10,14 0.00
-10,1% 22.%0
-10.18 22.%0
-10,16 46,909
-10,18 67,40
=10,20 89,99
-5,08 =0,01
-5,08 22,49
-5,09 45,09
-5,14 87,49
-8,13 89,09
=0,04 0.00
=0.01 22.%0
-0,02 43,00
=0,06 47.%0
-0,08 90,00
5,06 0,09
5,08 22,40
5,08 4%,01
5,04 67,84
5,03 90,01
10,12 0,09
10,12 22,49
10,11 48,00
10,11 67,84
10,10 90,04
15,18 0,00
15,16 0,00
15,17 22,83
15,17 22.33
18,18 46,99
15,18 44,00
15,18 67,47
15,18 87,47
ABTA, 89,99
45,13 89,00
20,20 0.01
20,20 0,01
20,21 22.%2
20,21 22.82

(Run.27) Part.1

SNORT 30DY,

e

€z

2.0
2.00
1.96
1.96
1.89
1.84
1.8%

)
1.09
10
0.96
0.94

0.11
0.11
0.09
0,06

=0,78

REaZESULYS 1IN
NReRESULTS 1IN

SQUARE NOSE,
cg POSITION 30,00%
REx 0,384 MILLION

4]

1.674
1.46%4
1.358
1.384
1.203
(R ]
1.206

0.863
0.800
0.708
0.6%4
0.606

0.082
0.079
0.040
«0.039
«0.132

»0.874
=0.530
=0.614
=0.733%
=0.840

*1.133
=1.048
=1.037
=1.,266
=1.642

=-1,254
=1.262
1,382
1,382
=1.694
1,493
«1.378
°1,38%
1,610
-1.402

1,193
=1.184
=1.308
-t.308

coer
cx

1,027
=17.102i7
0,998
=0.998
=0.974
=0.972
=0.976

=0.949
0,943
=-0,93?
=0.9460
=0.930

=0.900
=0.914
=0.914
=0.908
0,913

=0.917
=0.907
=0.906
=0.921
=0.926

=n.917
-0,913
=0.919
=0.93é
=0.96k

=0.97?
=0.977
=0.940
=0,940
=0.808
=0.898
0,992
=0.987
=1.034
1,036

1,030
1,030
“0.97%
0,978

LARGER TALL

FICTENTS
6l

0,006

0.096
«0,034
=0,034
0,048
0,027
0,050

0.090
«0,017
0, 082
=0.06?
0,090

0.076
0. 004
0, 068
0,127
«0,160

0,036
©0,049
«0.108
©0.160
«0,170

0,023
«0,026
0,169
0,237
0,210

0.003
0.00é
=0,132
0. 132
=0,206
=0,209
«0. 133
0,138
0,220
«0.240

w0 079
=0.078
*0,300
«0,300

ROLLING BOBY AXES,
NON=ROLLING BODY AXEY,

0,084
0,083

0.021
0.020
0,062
0,064

TR.69267



NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
N®
NR
NR
NR

NP
NR
NR
NP
NR
NR
NR
NO
N®
NR

NR
NR
NR
NR
NR
Ne
NR
NR
NR

NR
NR
NR
NP
NR
NR
NR

DP.NO.

2029
2030
2027
2028
2025
2026

2038
2036
2037
2038
2039
2040
2041
2042
2043
2044

2053
20854
2051
2052
2050
2047
2048
2049
2045
2046

2003
2004
2008
2006
2007
2008
2009
2010
2011

1971
1972
1973
1974
1978
2014
205S

ATTITUOE
THETA LLBM
20,23 45,02
20,23 45,02
20,18 67,47
20,18 67,47
20,16 89,99
20,16 89,99
25,23 0,01
25,23 0,01
25,24 22,58
25,24 22,98
25,28 46,01
25,28 44,91
25,22 67,43
25,22 87,64
25,20 90,00
25,20 29.99
29,26 0,01
29,26 0.00
29,27 22,63
29,27 22,63
29.%0 44,92
29,258 67,40
29.25 67.40
29,30 64,92
29,23 89,99
29.23 90,00
-0,01 10,00
-0,01 10,00
-0,01 10,00
~0,01 10,00
-0,04 10,00
0,00 10,00
0,00 10,00
0,00 10,00
0,00 10,00
-0,01 0,09
-0,01 =0,01
-0,01 0,09
-0,04 -0,01
0,14 0.00
-0,01 -0,01
-0,04 0,00

ReRESULTS IN
NRsRESULTS 1IN

(Run.27) Part.2

c2

=3.11

4]

=1.740
1,744
=1.263
1,261
1,253
=1.239

=1.220
=1.218
1,325
=1.314
1,908
=1.907
=1.300
1,308
=1.32%
=-1.314

1,284
~1.289
=1.40%
«1.420
=1.968
=1.400
=1.400
1,973
=1.428
=1.430

0.093
0.100
0.082
0.102
0.094
-0.04
=0.014
«0.013
«0.013

0.134
0,443
0.148
0.100
1.463
0.168
0.157

ROLLING BOOY AXepS.

COEFFICIENTS
cx cY
=-0.889 «0,010
=0.889 0,011
=-1,047 0,002
=1,047 0,011
1,146 «0,210
=1,151 0,210
=1,120 «0. 087
-1,128 «0,098
1,052 0,620
=1,047 0,618
=0.878 0,060
~0.873 0.052
=1.,120 0,206
1,120 0.197
1,190 w0250
=-1,190 0,261
4,110  «0,090
=k AH) «0,091
~%,079 «0,736
4,070 «0.736
=0.864 0,075
=1,101 0.268
=1,101 0.268
=0.859 0.075%
1,471 =0, 261
=1.174 «0.260
=0.907 0,031
=-0.907 0,031
=0.907 0.027
=0.912 0,087
=0.912 0.037
0.001 0.003
0.001 0.008
0.001 0.009
0.001 0.009
=0.908 0.079
=0.908 0.063
=0.908 0.073
=0.908 0.069
=0.864 0.000
~0.918 0.108
-0.913 0.087

NON=-ROLLING BOOY AXES,

CL

=0,057
~0.058
0,037
0,038
0,074
0,080

0,022
0,010
0,164
0,168
-0,082
-~0,088
=-0,025
=0,019
0,094
0,077

0,012
0,004
0.238
0,238
=0,070
~0,083
=0,074
=0,077
0,073
0.079

0.017
0,017
0,013
0,014
0,044
0,021
0,017
0,018
0,019

=0,011
=0,012
=0,043
=0,011

0,000
=0.01¢6
=0,001

41




42

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
NR

NR

NR
NR
NR

NR
NR

NR
NR
NR

NR
NR
NR
NR
Ne
NR
NR
NR
NR
NR
NR

NR
NR
NR

NR
NR

NR
N&
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
N®

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
N&
NR

(Run.22)
RUN NUMSERE22 SHORT BOOY, SQUARE NOSE, L4RAE TAIYL
CANT ANGLEe 3,0 €4 PORITION 50,00%
Vs 240, PP REs 0,386 MILLION
DP.NO. ATTITUDE COEPPICIENTS
THETS LT} (1] L] o (3] 13
1660 =10,18 0,00 2,04 1,887 .11 0,083 0,003
1661 =10,18 0,00 2,04 1:.573 1,114 0,083 0,008
1662 =10,16 22,% 2.1 1,867  =1,091 0,080 0.294
1662 =10,16 22,94 2,44 1,346 =1,001 0,080 0,208
1663 =10,16 22,94 2,114 1,846 =1,091 =0,080 0,288
1664 =10,17 66,99 2,06 1,377 =1,048  =0,236 0,639
1668 -10,17 44,99 2,06 1,372 =1,048  =0.260 0,432
1666 =10,18 67,47 1,08 1,200 «1,016 =0,282 0,603
1667 =10,18 67,47 1,88 1,207 =1.021 =0,280 0,402
1668 =10,19 89,04 1,82 1,147 =1,000 =0,249 0,396
1669 =10,19 29,96 1.82 1,146  =1,000 =0.259 0,371
1674 -3,10 0,00 1,43 1,177 =1,018 0.067 -0,0%2
1673 =3,10 22,49 1,34 1,063  =1,014 =0,148 0,229
1672 =5,10 44,08 1,18 0,869 =0,992 0,278 0.3a3
1671 =8, 11 67,47 1.03 0.693  =0,978  =0,311 0,630
1671 =5, 11 67,47 1.03 0.703  =0.978 0,311 0,481
1670 -8,12 29,97 0,90 0,558 =0.960 =0,300 0,409
1675 =0,02 0,00 0,34 0,294 =0,93) 0,089  -0,060
1676 -0,03 22,30 0.32 0.279  =0.936 0,112 0.931%
1677 -0,03 43,04 0.24 0,181  =0,936 =0,2%% 0.323
1678 =0,04 67,81 0.11 0,018 =0.943 0,346 0.427
167¢ -0,08 90,01 «0,06 =0,167 =0,943 0,400 0,494
1684 3,04 0,00 =0,80 =0,302 -0,92) 0,064 =0,033
1683 3,04 22,3 20,35  <0.3390  -0.922 0,147 0.188
1682 5,04 48,02 0,66 =0,47% 0,926 0,283 0,348
1684 3,03 67,53 =0.8%5 <0,689 -0.940 =0.363 0.432
1680 5,03 90,04 ®0,99 =0.833 -0.94% 0,389 0,481
1688 10.10 0,01 =1,39  =0,801 -0.878 0,018 -0,03
1686 10,10 22.%1 =1,33  «0,734 -0,889 =0, 164 0,200
1687 10,10 «5,03 °1,45  =0,864 =0,909 0.402 0.494
1688 10,10 67,54 1,71 =1.217  =0.983 =0, 449 0,568
1689 10.10 90,08 «1,88  =1,442 =0.998 0,438 0.%29
1694 13,16 -0,02 2,11 1,199 =0,894 0.018  =0,004
1698 15,16 -0,02 2,10  =1,189  =0,889 0,011 0,004
1696 15,16 22,49 °2,16 =1,200 -0.847 0,132 0,146
1696 13,16 22,49 2,16 =4.134 -0,847 0,152 0.1919
1697 13,16 22,49 =2,16 -4,200 -0,842 -0.132 0,166
1698 13,47 48,01 =2,28  =1,294 =0,869 =0.4%6 0.578
1699 15,17 45,01 22,28 1,296 =0,864 0,436 0.973
1700 13,14 67,82 =2,15  «9,298 =0.992 =0.372 0.332
1701 13,14 67,31 =2.13  =1,298 ~0,992 0,372 0,832
1702 13,13 90,04 22,17 =1,363  =1.071 0,478 0,547
1703 13,13 90,04 ®2,17  =1,363 1,066 0,478 0.347
1712 20,20 0,00 =2.35 1,177 0,942 0,046 =0,009
1713 20,20 0,00 22,85 =1.184 =0.942 0,040 0.001
1749 20, 21 22,50 =2,70  =1,303 -0,877 =0,313 0.276

RARESULTS IN ROLLING B800Y Axty,
NRORESULTS IN NON-ROLLING BODY AXES,

48

0,003
0,007
0,104
0,104
0,103
0,089

WIND TUNNEL TESTS ON CANTED '}N GOMBLETS = R, A E 3FTe4FY TUNNRL RESULTS,

DP.NC. ATTITUDE CORPPICIENTS
THETA L} [$1 4] cx (A4 (4]
Ak 20,21 22.31 2,70 =1.304 =0.877 ©0,320 0.297
1708 20,22 6,97 2,92 =1,52¢ =0.840 =0,283 0,362
1709 20,22 bd, 96 =2.93 1.3 =0.840 =0,262 0,384
1706 20,18 67,82 2,54 =1.204 =1,033 0,274 0.392
1707 20,18 67,32 -2,83 =1,203 =1,033 =0,280 0,394
1704 20,16 90.04 2,48 =1.199 =1,188 0,468 0.508
1708 20,16 90,04 2,46 =1.,198 =1,183 0,468 0,497
1714 23,24 0,00 2,99 1,234 =1,012 =0.062 0.010
ATAS 28,24 0.00 «2.99 =1.22% =1,012 =0,062 0,001
1716 23,24 22,56 «3.08 =1.304 0.944 °0.530 0,488
1717 23,24 22.36 3,08 *1,293 =0.93% *0.534 0.472
1748 28,27 Lb.92 =3.82 =1.740 =0.81¢ =0.101 0,134
1749 28,27 b, 92 =3.30 =1.738 =0.814 0,111 0,131
1720 28,22 67,48 2,98 °1,282 =1.100 =0.011 0.099
1721 28,22 67,48 2,98 =1,239 1,094 =0,034 0,140
1722 23,20 90,04 «2.93 =1.26% =4,224 0,438 0,483
1723 23,20 90,04 -2.94 «1.288 .1.219 LYY ) 0.501
1732 29,26 0.00 3,24 «1.228 =1,0 =0.08% 0,010
1733 29,26 -0,01 -3,20 1,222 -1,03 0,066 0.023
1730 29,27 22,81 =3,34 1,339 =1.08% «0.717 0.613
1734 29,27 22,61 -3,13 =1,361 =1,103 =0,729 0,629
1728 29,29 66,99 -3.78 =-1.838 =0.790 «0,036 0.088
1720 29,29 Lé, 99 =3,,79 =1,822 =0.,813 =0.029 0,049
1726 29,28 67,48 -3.30 1,363 =1.087 0,037 0,063
1727 29,23 67,48 =3,30 =1.363 =1.082 0.049 0.031
1724 29,23 90,04 -3,23 =1.37%4 =1,203 =0.448 0,489
1723 20,23 90,04 =3.23 =1,382 =1,203 0,448 0,689
1639 =0.02 -0,01 0.36 0.363 =0.933 0.077 =0,083
1690 =0.02 0,00 0.34 0.314 =0.933 0.038 =0,089
1693 =0,03 -0.01 0.37 0.382 «0.928 0.08% =0.068
1734 -0,02 0,00 0.34 0.334 =0.938 0,082 =0,084

0,136

=0,004
=0.008
0,221
0,212
=0,123
=0.120
=0,006
=0.007
0,186
0,158

=0,043
0,008
-0.012
0.008
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NR
NR
NR
NR

NR
NR
NR

NR
NR

NR
NR
NR
NR
NR
NR
NR

e
Nw
Nm
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

HR
NR
NR
NR
NR
NR

NR
NR
NR

NR
NR
NR
NR
NR

bP. N0,

929
930
9314
932
933
934
938
936
937
938

946
947
944
9458
942
943
941
939
940

969
970
972
948
949
930
951
982

987

978

RUN NUMBER®12
CANT ANGLE®10.0

Ve 240,
ATTITUOE

THETA LA}
10,14 0.02
10,14 0.03
10,18 22,56
10,18 22.%6
“10,18 45,08
10,18 «5,08
10,18 67,43
=10,18 67,43
«10,19 89,90
«10,19 89,914
5,13 0.00
=813 0.00
=813 22,49
5,13 22,49
=8,12 44,96
-5,12 44,96
=8, 142 67,43
<8112 89,92
=\81. 972 89,92
0,08 0,01
0,00 0.00
=0.08 -0.02
0,08 =0.01
=0.08 22,49
=0,0% “é,99
=10/:108 67,50
=0.0% 90,00
5.0 0.00
5,01 22,61
5.02 5,03
5,03 67,%6
5.03 90,07
10,07 0,00
10,07 0.00
10,07 22,514
10,07 22.%4
10.08 45,03
10.08 48,03
10,10 67,56
10.10 67,58
10,10 90.09
10,10 90,09
15,14 -0,01
18,14 -0.02
15,14 0,01
18,14 «0.01
15,43 22.%0

(Run.12) Part.1

ANORT BOOY,

(32 )

1.76
1.76

1.89
1.89
1.78
28
1.46
1,46
4L 172
0.86
0.86

0.73
=0,01
0.77
0.73
0.67
0,47
0,23
-0.07

0,18
0,23
0,44
1,00

0,89

RERESULTS IN
NRSRESULTS IN

SQUARE NORE,
€4 PORITION 50,00%
REw 0,384 MILLION

=0.453
1,132
=1,433
1,490
=1.422

=0.849
=0.857
0,909
=0.892
=0.77?

cotes
Cx

1,243
1,243
1,218
1,211
1,188
=1.180
1,124
1,124
1,068
=1.068

=1.180
1,180
1,142
1,162
1,128
1,120
=1.074
=1.029
=1,034

=1,007

0,000
=1.012
=1.,006
1,010
1,004
1,017
1,024

=0.962
=0.944
0,970
0,994
1,038

=0.898
=0.699
=0.909
=0.909
0,944
=0.944
0,963
0,998
=1.074
-1.081

=0,804
=0.801
*0.806
=0.801
-0.828

LARGE TAIL

FICIENTY
ey

0,108
0.147
0.00?

ROLLING RODY AXxeE,
NONSROLLING RODY aAxig,

0.36%

48

0,034
0,048
0.133
0,128
0,186
0,188
-0,02%
0,032
-0,059
=0,087

0,001
0,006
0,013
0,017
=0,002
=0,003
=0,028
=0,030
«0,032

43



44

DP.NO.

976
987
988

978
988

979
980

984
981
982

992

994
998
996
997
998
999
1000
1001

1011
1012
1009
1010
1007
1008
1008
1008
1002
1003
1004

1013
1014
1015
1018
1047
1013
1049
1020
1021
1022

928
1023

ATTITUDE
THETA PHL
15,13 22.%0
15,13 22,40
13,13 22,60
13,14 45,01
13,14 43,01
13,13 45,02
18,18 48,02
13,14 67,51
18,44 47,91
15,14 47,82
15,14 47,34
132112 90,07
15,12 90.06
20,19 =0,01
20,19 0,00
20,20 22,48
20,20 22,48
20,20 44,98
20,20 44,98
20,47 47,50
20.17 67,30
20,13 90,06
20,18 90,06
23,23 =0.01
23,23 0.00
23,24 22,43
28,24 22,63
23,26 b ,93
24,77 44,93
28.22 67,48
23,22 67,48
23,20 90,07
23,20 90.07
23,20 90.07
29,28 0.00
29,28 0,00
29,26 22,64
29,26 22,80
29,08 44,88
28,73 44,89
29,28 67,47
29,28 67,48
29,23 90,08
29.23 90,08
=0.0% -0.02
-0.0% =0.,01

{Run.12) Part.2

4]

=0.777

COEFFICIENTS
(4] ey
=0.828 =0,334
-0,828 =0,332
=0.828 =0.336
=0.89% =0,809
=0,89% =0, 809
=0,904 =0,806
0,904 «0,80¢
=1.00 =0,683
=1,03¢ =0,6883
=1,031 0,673
=, 0N 0,676
=1,1%9 0,807
=1.149 =0.808
=1,040 0,024
=1,040 =0,026
=0.930 =0,323
=0,080 0,321
=1,032 =0, 872
=1,037  «0,668
=1,250 0,310
21,263 w0, 409
=1,4%8 =0, 747
=13 0,748
=0.860 =0,086
=0.880 =0,088
=0,782 0,307
-0,782 =0.307
=0.770  =0,443
=0,773 0,482
=1,091 =0.306
=1,086 0,208
-1,297  =0,716
=1,207 =0,726
-1,297 0,706
=0.901 0,074
=1,020 0,076
20,948 =0, 841
=0.948 =0, 748
-0,862 =0,278
=0.874 0,276
1,194 =0,188
1,184 w0, 448
1,408 =0,476
=1,400 =0_666
=1,007 0,080
=1.012 0,043

N

0.368
0.321
0,328
0,893
0,893
0,870
0,868
0.783
0,783
0.767
0.740
0,839
0,848
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N&LT
NaLY
WALt

NR

NR
NR
AR
NR

EE
26

PUN NUMBERS14
CANT ANGLEm 0.0

Vs 240,
ATTITUOE

THETA pHY
=10,06 =0,04
=10,04 22,49
=10.07 44,99
=10,09 67,49
=10,11 89,09
-3.03 0,00
=1850'3 22,50
=3.04 48,00
-5,08 67,49
5,07 89,99
0,00 0,00
0,00 22,50
=0.04 45,00
~0.03 67,50
=0:04 0,00
5.03 0,00
$.03 22,50
5,02 45,00
5.00 67,%0
4,98 80,00
10,06 0,00
0,06 21.90
10,08 45,00
10.03 67,%0
10,02 90,00
15,10 0,00
15,09 22,49
15,08 45,00
15,02 67,50
18,06 00,10
20,13 0,10
20,12 22,80
20,11 5,00
20,11 67,%0
20,10 90.10
25,18 0.10
28,458 22,54
28,18 45,00
25,14 67,48
28,12 00,00
29,17 =0.01
20,18 22,88
29,17 44,98
29,16 67,43

(Run.14)

eHORT 800V,

33}

€2
0,73
0.67
0,64
0,67

0.31

0,28

RSRESULTS 1IN
NRSRESULTS IN

ROUND NO3E,
€8 PO3ITION 50,00%
REs 0,384 MILLION

™

0,094
0.018
0,054
=0.083
0.104

“0.013
*5.050
*0.089
~0.129
*0.163

=0.01%
=0,042
=0.080
=0.110

0,069

0,00
=0.01?
*0.043
~0.084
«0.4114

*0.078

1.078
*0.064
=0.129
«0.190

*0.16¢
=0.142
=0.141
=0.243
*0.349

#0312
=0.270
=0.281
=0.3%9
0.483

0.32¢
~0.350
*0.42¢
~0.424
=0.449

=0.408
»0.464
=0.477
*0.504

CORP
X

-0,23?
0,243
=0.248
=0.243
0,243

=0.234
*0.,234
0. 229
~0,233
*0.232

=0.221
~0,219
=0.217
*0.224
0,229

0,227
=0.228
=0.228
-0.230
°0,238

=0.234
0,234
=0.234
~0.23%
~0.239

~0,202
~0.218
=0,228
0,214
=0,208

=0,202
0,223
=0,228
~0.226
=0.197

°0,248
~0.241
*0.224
~0.246
0,280

~0.30¢
=0,246
*0.200
-0.256

SMALL TALL

Frese

coocoo

ococooo

*0.

.0
=0

ROLLING BOOY AXES,
NONeROLLING BODY AXES,

ocoooo ocooOoO

NTS
ey

023
J004
031
.078
.070

.014
Lo
030
046
1030

.042
.003%
007
L0314
082

L0153
.047
L0168
.003%
L0468

.006
683
.010
.036
.000

007
039
.029
.103
L0438

. 001
L043
L0462
132
.087

. 009
022
L0854
L0838
.080

.037
066
L0864
.000

0.1%9

0.003
0.010
0.117
0,214
0,149

0.004
0,007
0,108
0,204
0,184

-0,051
0.034
0,111
0.119

0,147
0,028
0,038

WINO TUNNEL TESTS ON C4NTEO FIN BOMBLETS = R,A.E 3FYe«dFT YUNNEL RESULTS,

bpP.NO,

1144

1060
1125
1128
1949

ATTITUDE
THETA L}
29,14 00,00

0,00 =0,01
0.00 0,00
0.00 -0,01
0,00 0,00

c2
-2,08

-0.00
=-0,02

0,01
0,014

RERESULTS N
NRERESULTS IN

41]
=0.%18

0.047
=0.00%
0.068
0.024

COEPPICIENTS
Cx (44
-0,310 0,060
r0.224 0,023
=0,216 0.01
0,211 0,017
*0,216 0,008

ROLLING BODY AXES,
NON=ROLLINO BODY AXES,

45




46

ALl
HaLT
HaLY

NR
NR
NR
NR
NR

NR
NR

NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR

NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR

NR

NR
NR

EE
26

0P.NO,

1858
1830
1840
1869
1862

1867
1866
1868
1864
1863

1868
1849
1870
18714
1872

1877
1876
1875
1874
1873

1878
1879
1880
1881
1882

1887
1886
1888
1884
1883

1883
1880
1890
1891
1892

1897
1896
1898
1894
1893

1898
1899
1900
1901

RUN NUMBERW23

CANT ANGLE= 2,8

V= 240,
ATTITUOER

THETA LLH
«10,06 =0.,01
=10,06 22,49
=10.07 45,00
=10.,09 67,50
=10,11 90,00
=5.03 0,00
=5,03 22,30
=%,04 45,00
=5.06 67.30
=5,07 90,00
0.00 0.00
0,00 22,30
=0,01 43,00
=0,03 67,30
=0,04 90,00
$.03 0,00
$.02 22,30
5,01 43,00
$.00 67.5%0
4,99 90,00
10,06 0,00
10,03 22,30
10,04 45,00
10,03 67.30
10,02 90,00
15,09 0.00
15,09 22,49
18,08 45,10
18,07 67,30
15,06 90,00
20,13 0,00
20.12 22,49
20,11 45,00
20,11 67,30
20,10 90.00
25,16 =0,01
25,15 22,33
25,15 bh,99
28,14 67,46
25,12 90,00
29,18 0,00
29.18 22, %4
29,17 44,87
29,16 67,45

R=RESULTS IN
NR=RESULTS IN

{Run.25)

ENORT BOOY, ROUND NOSE,

EMALL TASL

€9 POSITION 50,00%

res REm 0,384 MEILLION
COSPPICIONTS
€2 4] cx (4]

0,82 0.173 =0.247 0,036
0.76 0,090 =0,248 =0,042
0.70 0,001 =0,200 «0,010
0,68 =0.039 «0,243 0,022
0,69 =0,092 =0.248 0,010
0,37 0,033 =0,234 0,033
0,3% =0.002 =0,236 0,006
0,32 =0,053 «0,239 0,004
0,30 =0,118 =0,237 0.014
0,30 *0.144 =0.232 0,010
0,01 0,003 =0,21¢ 0,024
«0,00 «0,009 =0,219 0,002
=0,02 “0.047 =0,217 0,009
«0.03 =0.084 0,221 0,013
=0,03 0,109 0,221 0,010
=0, 30 0,033 =0,227 0,029
0,30 0.026 =0,226 0,001
0,32 ®0.002 =0.228 0,011
«0,3% =0.031 =0,228 =0,026
=0,37 0,103 =0,223 «0,010
0,68 0,016 =0.229 0,007
«0,66 0.002 =0.219 =0,009
=0.67 ®0.022 =0.229 0,064
«0,73 =0,093 =0.230 =0,093
«0,77 0,153 =0.239 0,050
«1,11 =0.134 =0.208 0,003
«1,06 «0,107 =0,213 0.004
=1.04 =0.086 =0,229 0,003
1,14 0,200 =0,220 =0,127
1,21 0,289 =0.213 0,070
=1.5%% 0,308 =0,178 «0,006
1,48 0,248 =0.204 0.02%
®1.46 0,228 =0.224 =0,071
=1,%53 0,319 =0,222 0,170
1,64 «0,429 =0.222 =0,100
1,86 =0,358 =0.219 0,003
=1,83 0,314 =0,217 =0,028
1,86 0,353 =0,210 =0.110
1,86 =0.356 =0,23¢ 0,177
=1,87  =0.439 =0,266 =0.120
=211 0,432 =0.228 «0.018
2,13 0,423 =0.19? =0.049
«2.13 0,414 =0,183 =0,109
2,14 =0.489 =0.246 0,178

ROLLING EOQOY AXES,
NON=ROLLING BODY AXES,

0,001

“0.034
0,014
0,088
0,140
04944

=0,036
=0.006
0,114
0,163
0,147

=0,039
=0,034
0,069
0,196
0.136

=0,083
=0,011
0,140
0,232
0,137

=0,033
=0,013
0,112
0.231

cL

=0,011
0,021
0,088
0,077
0,079

=0,004
0,030
0,059
0,078
0,084

=0,006
0,031
0,062
0,082
0,090

0,003
0,031
0,060
0,078
0,090

=0,004
0,029
0,037
0.079
0,088

=0,009
0,020
0,089
0,080
0,083

=0,006
0,020
0,083
0,074
0,078

=0,009
0.072
0,044
0,001
0,084

=0,003
0,101
0,008
=0,018

WIND TUNNEL TESTS ON CANTED FIN BOMBLETS = R,A,F 3PTe&FT TUNNEL RESULTS,

0P.NO.

1902

1857
1903

ATTITUOE
THETA PHI
29.15 89,99

0.00 =0.04
0,00 0,00

¥4 4]
-2,1% =0.548

0.03 0.054
0.01 0.019

=0

=0
=0

COES
Cx

il

21
216

FICIENTS
cy

«0.040

0,036
0.018

R=RESULTS IN ROLLING EODY AXES,
NR®RESULTS IN NON=ROLLINO EODY AXES,

CN
0,083

0.003
=0.003

cL
0.03¢

=0,009
0,003
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NR
NR

NR
NR
NR

OP.NO.

1491
1692
1493
1494

1499
1498
1497
1496
1495

1300
1501
1502
1503
1504

1509
1508
1307
1506
1505

1310
1511
1512
1543
1514

1319
1520
1524
1822
1523

1528
1827
1526
1525
1524

1529
1530
1331
1532
1533
1934
1335

1541
1540
1539

RUN NUMBER=20
CANT ANGLE= 5,0

Ve 240,
ATTITUDE
THETA PHI
=10.07 22,49
=10,07 44,99
=10,09 67,49
={i0n 10 49,99
=8,03 0,00
=5.04 22,30
=5,04 45,00
=5,06 67,30
=5,07 90,00
0,00 0,00
=0,04 22,80
=0.01 63,00
=0,03 67,%0
=0,04 90,00
8,02 0,00
5.02 22,60
8,01 45,00
5.00 67,50
4,99 90,00
10,05 0.00
10.05 22.3%0
10,04 45,00
10,03 67,50
10,02 90,10
15.09 0.00
15,08 22.3%0
15,07 43,01
15.07 47,80
15,06 90,00
20,12 0.00
20,11 22,49
20,11 45,10
20,14 47,50
20,10 90.00
28,16 0,00
25,16 0,00
25,13 22.3%0
28,15 22,50
25,14 b, 99
25,14 47,45
25,12 90.00
29,17 =0,01
29,17 22,85
29,17 43,06

{Run.20)

ROUND NOSE,
€a POEITION 50,00%
REs 0,384 MILLION

INORT EOOY,
frg

1,88

2,083
-2,08
=2,07

RERESULTS IN
NRWRESULTS 1IN

=0.3%2
0,501

=0.378
=0,377
=0.275
0,283
=0.326
0,397
0,454

=0.3%7
=0.395
=0,38%

COEF
cx

=0,263
=0.260
=0.248
0,243

=0.232

=0.2%
=0.229
=0.227
=0.22¢
=0.23

=0.227
=0.226

SMALL TAlL

FICIANT2
ey,

=0,085
=0.078
«0,033
=0,020

0,009
0,046
w0, 063
0,039
0,040

0,000
=0,036
0,083
=0,087
=0,030

=0,008
=0.027
=0,089
=0,037
=0,070

0,007
=0.034
0,107
«0.132
=0.09¢9

0.00%
=0.018
«0,133
=0.174
0,120

0.000
«0.018
=0,136
=0.21%
0,130

=0,006
0,010
n0,046
°0.046
=0.158
«0,207
0,140

0.013
0,116
0,148

ROLLING BODY AXES,
NON-ROLLING 800Y AXES.

=0,011
0,106
=0,012

WINO TUNNEL TESTS ON CANYEO FIN BOMELETS o R,A,E SFTo4PT TUNNEL RESULTS,

0P, NO,

1338
1334

1815
1518
1542

ATTITUDE
THETA LL}
29,16 67,43
29,18 90,00

0.00 0.00
0,00 0.00
0.00 0.00

t2

=2,10
-2,14

0.06
0.07
0,08

M

0,464
=0.360

0.062
0.088
0.067

coer
cx

=0.236
=0.305

=0.226
=0,2
=0.2N

FICIENTS
(44

0,092
«0,070

CL

=0,037
0,078

0,008
=0,004
0,008

47



48

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
KR
kR
Ne
NR

kR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
Ne
NR
KR

NR
NR
NR

DP.NO.

1288
128¢
1296
1291
1292

1297
1296
1295
1294
1248

1298
1299
1300
1301
1862

1307
1506
1508
1504
1308

130s
1309
1310
41845
1512

1317
1316
1318
1314
1313

1518
1519
1320
1321
1322

1327
1526
1325
1524
1528

1328
1529
1531
1382

RUN NUMBER®{?
CANY ANSLE®10,0

[Run.17)

§HORT BOOY,

Ve 240, FPS
ATTITLOR
THETA L1} €z
10,08 -0,01 1,07
=10,08 22,49 0,99
=10,08 46,09 0,87
=10,09 67,49 0,78
10,11 89,99 0,69
-$.04 0,00 0,59
=5,08% 22,49 0,54
-5,08 44,09 0,48
=5,06 67,49 0.57
-5,07 89,99 0.29
=0,01 0,00 0.16
=0,01 22,49 0,18
=0,02 45,00 0,08
=0,03 67,50 0.02
=0,04 90,00 -0.08
5,02 0,00 =0,18
s, t1 22,50 =0,20
5,01 45,00 -0.28
5,00 67,50 -0,51
“.99 90,00 -0.58
10,04 0,00 =0.50
10,04 22,0 =051
10,064 45,00 -0,88
10,04 67,90 -0,68
10,02 90,00 =0,77
15,07 =0,01 0,84
15,07 22,50 -0.88
15,07 45,00 ©0.93
15,07 67,50 -1.09
15,6 90,00 1,19
20,41 ~0,01 1,02
20,10 22,40 -1,22
20,10 45,00 -1,27
20,10 67,50 1,46
20,10 50,00 -1,88
25,18 0,00 =1.72
25,14 22,49 ®1,63
25,13 45,00 =1,68
25,00 67,48 -1.78
28,12 89,68 1,78
29,17 0.00 =2.03
29,16 22,80 =1.98
29.14 67,44 =2,03
29.44 90,00 =2,01

RORESULYS IN
NRORESULTS N

ROUNO NOBE,
€3 POSITION 80,00%
REa 0,384 MILLION

4]

0.394
0.294
0,149
=0.013
0,107

0.297
0.170
0,061
=0,063
0,168

0.127
0.088
0,029
®0,057
0,181

0.120
0.092
0,032
0,047
0,144

0.131
0.449
0,050
0,082
~0.189

0,093
0.082
=0,008
=0.192
=0,314

0.08%
0,014
*0,080
=0.281
=0,348

0,213
=0.147
=0,218
*0.322
=0.400

°0.380
0,275
=0.418
0,484

cosf
€x

=0,816
0,517
=0.300
=0.292
®0,267

=0.298
=0.290
0,288
.0,277
0,267

=0,260
=0.258
-0,257
=0.256
=0.260

0,247
~0.246
0,248
=0.254
0,264

=0,239
0,244
°0,244
0,259
=0,278

=0.248
=0.228
=0.234
=0.229

SMALL YAIL

FICIENTS
(44

0,032
#0198

ROLLING 800Y AXES,
NON=ROLLING BOOY AXES,

=0,020

0,214
0.908

WING TUNNEL TESTS ON CANTEQ FIN BOMBLEYS » R, A.E 3FTe4FY TUNNEL RESULTS,

bP.NO,

1287
1393
1535

ATTITUDE
THETA (1}
=0.e1 =0,C1
©0,01 0,00
=0,01 0,00

4154
tx

=0.258
-0,258
=0.259

PICIENTS
ey

0.018
0.000
0,000

[}

0,046
0,028
0,082

eL

=0,014
0,000
0,000

T.R.69267



T.R.69267

NR
NR
NR
Ne
NR

NR
NR
NR
hr
NR

NR
NR
NR
NR
NR

NR
NR
NR
HR
NR

NR
NR
NR
NR
NR

Ne
NR
NP
NR
L]

KR
NR

NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR

NR
NR

NR
NR
Ne
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR

0P.NO.

24/8:3
1184
1985
1156
1187

1162
1161
1160
11859
1188

1163
1164
1168
1166
11647

1172
1171
1179
1169
1168

1173
1174
1178
1176
11?7

1182
1183
1184
11858
1186

1192
1193
1190
QREDY
1189
1188
1187

1194
1198
1106
1197
1198
1199
1200
1201

RUN NUMBERm1S
CANT ANGLS= 0.0

Ve 240,
ATTITUOE

THETA pu1
-10,06 =0.01
=10.06 22,49
=10,07 4k, 99
=10,09 67,80
=190,11 89,99
=5.08 0.00
-5,08 22,59
=8,04 48,00
-8,08 67,50
-5,08 80,99
=0,08 0.10
=0.0% 22,850
-0,08 48,00
=0,08 67,50
0,08 $0.00
4,98 0.00
..08 22.%0
4,98 48.00
4,98 67,50
4,99 90,00
10,01 0.00
10,014 22.%0
10,01 45,00
10.02 67,50
10.02 90,00
15,10 =0,04
18,09 22,49
18,08 44,99
18,07 47,50
15,06 80,90
20,19 =-0,014
20,18 0,00
20,14 22,40
20,14 22,49
20,13 45,00
20,12 47,49
20,11 89,99
28,18 0,00
25.18 0,00
25,17 22,83
28,18 22,93
28,17 Lh, P9
28,17 4k,99
28,16 67,48
28,16 47,48

(Run
JNQRTY BOOY,

122 ]

€2

0.8
0.74
0.70
0.73
0.78

B
1.04
0,38
0,34
0.38

0.70
0.6%
0,49
0.28
=0.03

0.32
0,27
0,10
0,18
00,42

=0.08
0,190
0,23
0,81
0,82

1,27
1,19
«1.,18
-1,21
1,28

«1.7¢
=1.79
-1,68
1,89
e1,84
1,68
=1,78

=2.146
«2,14
-2.13
2,13
2,14
°2,14
=2.11
“2,114

RERESULYS IN
NReRESULYS IN

15)

$QUARS NOBE,
€4 POoeITION 30,00%
Rén 0,384 MILLION

4]

0.31¢
0.224
0,143
0.109
0.118

0.970
0.863
0.128
0.100
0.062

0.713
0.6%7
0.463
0.473
0,182

0.519
0.4%4
0.2%14
0,038
*0.344

0.469
0.437
0.274
=0.064
o0.424

«0.3%0
=0.300
=0.302
*0,398
*0.493

*0.440
°0,440
=0.33?
=0.344
=0.327
=0.401
=0.850

*0.434
*0.434
0.398
0,383
0,441
=0.426
e0.414
=0.424

SMALL TALL

COERIICIONTS

4]

=0.930
0,934
-0.928
=0.934
=0.930

=0.868
=0,890
=0.802
=0.891
-0.808

=0.848
=0,88¢
=0.84¢
0,864
=0,864

=0.89¢
804
(3]

-0.892
-0.807

=0.93?
=0.93¢
=0.926
=0.926
=0,938

«0.964
=0.97%4
=0.978
=0.978
“0.97¢

=1.007
=1.007
=1.009
=1.009
=1.001
=1.008
=1.008

=1,083
=1.063
-1.082
.1,047
=1,021
-1.021
=1.08?
«1.082

0
0
0
0
0

0

ROLLING BOOY AXES,
NON-ROLLING BODY axes,

(4]

048
L014
082
.097?
.080

L042

WIND TUNNEL TESTS ON CANTED FIN BOMBLEYS o R4, E 3P7+47Y TUNNEL RESULTS,

DP.NO.

1202
1203

1212
1213
1210
1211
1208
1209
1206
1207
1204
1208

1192
1178
1184
1214

ATTITUQE
THETA pu1
25,18 99,00
25,19 90,00
29,24 0,10
29,20 0,10
29,20 22,87
29,20 22,87
20,19 44,98
29,19 ‘b, 08
29,19 67,43
29,18 67,43
20,17 90,00
29,17 90,00

0,00 =0,01
=0,05 0,00
0,00 «0,04
0,00 0,10

€2

2,17
02,18

2,46
°2,46
=2,43
2,42
=2,39
2,39
2,41
=2.38
2,48
°2,46

0.01
0.7
0.0
=0.01

0,941
*0.337

0,800
0,814
0,478
0,482
®0.4%9
=0.4%¢
*0.520
*0.498
=0.594
=0.612

0.049
0.73¢
0.049
0.004

COEFFICIENTS
[4

x &Y.
=1.072 0,060
=1.077 =0.080
=1.07? «0.032
=1.077 =0.031
=1,082 »0.078
-1,082 =0, 072
1,011 =0.074
=1.011 «0.074
=1.067 =0.072
=1.072 0,080
1,073 »0,.080
=1.078 *0.080
=0.63¢% 0.061
=0.860 0,031
=0.8%9 0.040
“0.8%9 0.017

N

0,107
0,114

0.010
-0,007
0,002
=0,000
0,100
0,089
0,133
0,128
0541434
0,138

=0.032
=0.024
0,027
0,018

e

0,088
0,086

=0,001
=0,002
0,143
0,141
0,028
0,020
=0,043
«0,040
0,083
0,087

«“0.016

0,003
=0.020
=0,001

49



50

NR
NR
NR
NR
Ng

NR
NR
NR
NR
NR

NR
NR
NR
NR
R

NR
NR

NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

Na
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR

NR
NR

0P.NO,

1794
1792
1763
1794
1768

1800
1799
1798
1797
1796

1801
1802
1803
1804
1805

1810
1809
1808
1807
1806

1811
1842
1813
1814
1845

1821
1822
1823
1824
1828

18852
1853
1830
1851
1829
1828
1826
1827

1834
4888
1856
1857
1838
1839
1840

RUN NUMSSR®24
CANT ANGLS® 2,8

Va 240,
ATTITUDE

THETA (L}
=10.07 -0.04
=10.07 22,49
=10,07 43,00
=10.09 67.30
=10.11 90.00
=5,05 0,00
»5,05 22,30
~5.03 45,10
=5,06 67,80
-5,08 90,00
0,00 0.00
0,00 22,30
=0,01 45,00
°0,05 67,80
=0,05 90,00
5.08 0,00
5,02 22,30
5,01 45,00
5,00 &7.%0
4,99 90,00
10,06 0.00
10,03 22,49
10,04 45,10
10,03 67,980
10.02 90,00
15,10 0,00
15,09 22,49
15,08 45,00
15,07 87,50
15,06 90,00
20,14 0,00
20,14 0,00
20,13 22,49
20,413 22,49
20.12 45,10
20,12 67,91
20,11 90,00
20,14 90,00
25,18 0,00
25,18 0,00
ciI8alid 22,83
25,17 22,54
25,17 43,00
8 T 43,00
25,16 67,47

RARESULYS IN
NRERESULTS IN

(Run.24)

SHORY §00Y, SQUARS NOSS,
€4 POSITION 50,00%
Rem 0,584 MILLION

frs

0,89

0.77
0,43

=0.42
=0.72
=0.74
=-0,7?
0,81
=1.19
o1,94
1,10
«1.20
«1.28

1,72
1,43

s1,64

1,78
2,12

=2,09

0,358

=0.204
“0.18%
«0.210
0,320
0,403

0,243
=0.214
0,221
=0.568
0,504

0,557
=0.250
=0,261
0,257
0,288
=0.400
0,539
=0.537

=0,577
=0.373
0,517
*0.348
=0.370
0,388
e0.402

EMALL TAIL

COSPPICIONTS
€x ey
*0.944 0,049
0,941 o0, 0Y4
=0,942 0.004
0,936 0,068
0,930 0,030
-0.897 0.040
=0,889 0,027
=0.892 0.01¢
0,801 0.020
=0.89% 0.020
0,864 0.034
=0.847 0,003
=0.863 =0.006
=0,866 =0,004
0,864 0.000
~0,898 0.022
=0,893 «0.002
=0.887 0,003
-0.892 0.002
=0.902 0.000
«0.951 0.012
=0.924 «0,0%4
0,923 0,040
-0,93% 0,060
“0.940 0,030
=0.93¢ 0,007
=0,944 0.026
=0.933 =0,078
0,956 =0.119
=0.961 0,030
~0.965 =0.022
0,958 0,013
0,963 0,040
=0.960 0.035
=0,9647 =0.091
=0.988 0,185
~0.998 =0.090
=0,998 0,090
=1,084 0,012
“1,054 «0,.012
1,008 0.080
=-1,008 t.040
=0.991 =0.100
“0.994 «0.104
=1.057 0,207

ROLLING 800Y AXES,
NON=ROLLING BODY AXES,

CN

0,022
0,124
0.182
0,120
0,150

=0,030
0,048
0,090
0,116
0,154

0,052
0,035
0.106
0,128
0,137

=0,026
0,047
0,093
0,121
0.127

0,015

WIND TUNNSL TESYS ON CANTED FIN BOMBLETS = R, A.E 3PT#4PT TUNNEL RESULTS,

DP.NO.

1841
1842
1843

1882
41833
1850
1851
1848
18459
1846
1847
1844
1845

1790
1817
1820
1884

ATTITUDE
THETA (L}
25,16 67,47
25,18 90,01
25.143 90,01
29,20 0,01
29,20 0,01
29,20 22,58
29 .20 22,56
29 .19 44,97
29,19 bk 97
29,18 67,44
29,18 67,44
29,17 90,01
29 .17 90,01

0.00 =0.01
0.00 0,00
0,00 =-0,04
0.00 0.00

cz

=2.40
«2.1?
2,17

2,4
e2.41
2,36
2,37
=2.36
2,32
2,36
=2.56
2,48
2,45

0.04

0.03
0.01

tM

=0,404
=0.525
«0,817

“0.448
0,440
=0.402
“0.586
=0.424
«0.409
0,464
*0.460
0.390
=0.598

0.080
0,019
0.07?
0.034

CORPPICIENTS

Cx

=1,..037
=1.072
=1.047

=1,048
=1.068
=1.,149
=t.022
=0.994
=1,017
=1.058
=1.082
=4.048
=1.078

=0.834
~0.854
0,854
=0.83¢

0.
0.
0.

0.
0.
=0,
0.
0.
0.
0,
0.
0.
0.

0.
[
0.
0

&Y

209
100
100

024
022
080
048
137
438
126
124
100
100

036
.024
049
.024

CN

0.267
0,139
0,140

=0.020
=0,011
=0.,048
=0,02?
0.148
0,155
0,187
0,171

=0.018

0,028
0,103
0,104

0,015
0,010
0,157
0.132
0,016
0,014
=0.047
-0,022
0,100
0,107

=0,013
0,002
=0,010
0,00¢

T.R.69267



TR.69267

NR
NR
Ne
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR

NR

NR
NR
NR
Ne
NR

NR
N®
NR
hR
NR

Ne
hR

Ne
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
Ne
NR
NR

NR
N
NR
Ne
NR
NR
Nm
NR
NR
NR

NR
NR

OP.NO.

1547
1548
1549
1550
1551
1552

1557
1556
4555,
1554
1553

1538
1559
1560
1561
1562

1567
1566
1565
1564
1563

1568
1569
15?790
157
1572

1527
1576
1525
©574
1573

1578
1579
1580
1581
1582

1589
1590
1587
1588
1585
1586
1584
1583

AUN NUMBER®2Y
CANT ANGLB= 5.0

Ve 2490,
ATTITUOE

THETA pHY
10,07 «0.01
=10,07 22,648
=190,08 46,09
“10,09 47,49
10,11 89,99
-10,11 80,08
~5,04 0,00
=5.04 22,39
=5,05 bk, 99
=5,06 47,49
5,08 89,99
0,00 0.09
0,00 22,49
0,01 44,99
0,03 67,49
=0,04 89,99
5.02 0,00
5,02 22,49
5,01 45,00
5.00 67,30
4,99 89,99
10,05 =0,01
10,05 22,49
10.04 45,00
10,04 67,50
10,02 90.00
15.09 0.00
15,09 22.4%
15,08 45,00
15,08 67,80
15,07 90.00
20,14 0.00
20,13 22,49
20.12 43,00
20.12 67,50
20,11 90.00
25,18 0.00
25,18 0,00
25,17 22.%0
255117 22,51
25,16 46,99
25,16 46,89
25.16 67,46
25,15 90,01

(Run.21)

SQUARS NOSE,
te POSIYION 50,00X
ks 0,384 MEILLION

SHORTY BODY,

res

€2
0.95

=0,06
«0,.31

=0.43
=0.44

«0,68

1.8

2,14
2,114
2,06
=2,05
=2,04
2,04
2,10
-2,18

Cm

0.434
0.339
0.207
0.430
0.899
0,103

0.292
0.243
0.174
0.409
0.038

=0.003
=0.024
=0.05?
0,112
=0.150

=0.143
=0.184
=0,248
=0.320
=0.357

=“0.1719
="0.164
=0,202
=0.317
=0.410

=0.237
*0.193
=0.228
=0.361
=0.470

=0.314
=0.228
=0.257
=0.380
=0.527

=0.374
=0.3647
=0.308
=0.315
=0.320
=0.320
«0.393
=0.520

Cokr
Cx

=0.95%
=0.931
=0.943
=0.938
=0.9%0
=0.930

=0.897
=0.907

=0.934
=0.931
=0.930
=0.933
=0.943

«0.939

=0.978
=0,994
=0.991
=1.052
=1.077

IMALL TALL

FICIENTS
137

0.007
«0,074
=0.06?

0,007

0,020

0.020

0,04
=0,023
«0,029

0,004

0,020

0,014
«0,018
«0.032
«0,029
=0.020

0,022
=0,028
=0,036
=0,026
«0,020

0,001
0,043
«0,085
=0,099
=0.030

=0, 027
=0,021
0,134
=0,153
=0.070

«0.034

0,003
0,136
0,213
=0.100

=0,036
=0.029

0.000

0.002
=0.164
«0,164
«0,244
0,110

R=RESULTS IN ROLLING 800V AXES.
NR®RESULTS IN NON=ROLLING 800Y AXES,

0,132
0.140

=0,026
0.072
0.153
0,202
0.156

«0.042
0,022
0.173
0,214
0.147

=0.03¢
«0.005
0.143
0.258
0,147

=0.028
-0.040
~0.019
«0,034
0.162
0.162
0.320
0.181

cL

-0,021
0,010
0,048
0,071
0,074
0,079

=0,013
0,018
0,051
0,073
0,077

=0,040
0,028
0,059
0,078
0,085

=0,003
0,028
0,063
0,086
0,089

=0,009
0,022
0,064
0,091
0,093

-0,008
0,020
0,068
0,004
0,093

=0,00?
0,017
0,067
0,088
0,094

0,002
0,003
0,042
0,046
0,047
0,048
0,016
0,102

WINO TUNNEL TESTS ON CANTYBO FIN BOMBLETS « R, A E 3PTedkY TUNNEL RBSULTS,

bP.NO.

1591
1592
1593
1594
1595
1596
1592
15938
1599
1600

1546
1601

ATTITUDE
THETA PHY
29,20 0.00
29,20 0,01
29,20 22,35
29,19 22,85
29,19 66,96
29,19 L6,96
29,18 67,446
29,18 67,464
29,17 90.01
29,17 90,02

0.00 =0.04
0.00 0.00

€2

2,40
=2,39
=2,34
=2,33
=2,30
=2.30
=2,34
2,34
2,4k
=2,45

0.06
0.04

4]

“0.430
=0.420
“0.36¢
=0.367
0,345
=0.354
=0.644
=0.438
“0.592
=0,588

0.092
0.071

CoEs
Cx

=1.023
1,018
=0.99%
«1.003
=0.987
“0.98?
=1.072
-1.072
=1,083
=1.088

=0.854
=0.884

FICTENTS
133

«0.020
=0,021
=0.000

0.002
=0,130
=0.134
=0.084
=0,11?
0,120
=0.139

0.032
0,019
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NR
NR
NR
NR
AR

Ne
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
KR

NR
NR
NR
NR
NR
NR

NR
NR
R
R
NR

NR
WR
Ke
NR
KR
NR

NR

NR
NR
NR
KR
1)
NR

NR
NR
KR
KR

NR
NR
NR
NR
KR
NR
NR
NR
NR
KR

NR
NR
NR
NR

DP.NO,

1338
1339
1340
1344
1342

1347
1344
1345
1344
1343

1348
1350
15384
1382
1333

4358
1357
1356
11385
1354

1359
1364
*345
1366
1347
1368

1373
1372
1374
1370
1349

1374
1375
1376
1377
1378
1370
1380
138

1390
1392
1388
1380
"38¢6
1387

RUN NUMBER®18
CANT ANOLE®10,0

(Run.18)

EKORT BODY, SQUARE NORE,
€e POSITION 50,00%
REs 0,384 MILLION

Ve 240, PPS
ATTITUDE

THETA RH1 €z
-10,08 0,00 1.10
=10,08 22,49 0.9¢9
=10,08 4,99 0,83
=10,0¢ 67,49 0,75
=10,11 89,99 0,73
-5,04 0,00 0,61
*5,04 22,49 0.5%
-5,08 44,99 0.46
=5,06 67,49 0,18
-5,08 89,09 0.33
=0,04 0,00 0.10
0,01 22,50 0.07
-0.02 45,00 0,04
-0.03 47,50 =0,01
-0,04 90,00 -0,08
5,02 0.00 0,24
iAo 22,49 0,27
51,01 45,00 «0,32
5.00 67,51 =0, 39
4.99 90,01 =043
10,04 -0,014 -0.53
10,06 =0,01 0.5
10,04 22,49 0,55
10,04 45,00 0,62
10,03 67,90 =0.74
10,02 90,00 =0,830
15,08 0,00 0,95
15,07 22,49 =0.92
15,07 45,00 «0.99
15,07 67,80 =1.16
19,06 90,00 1,26
20.12 0,01 «1.47
20,12 -0,01 1,47
20,12 22,49 1,3¢
20,12 22,49 1,40
20,41 45,01 -1, 4k
20,11 67,50 1,62
20,11 90,00 °1.76
20,1 90,01 1,74
25,17 -0,01 2,02
25717 -0,01 =2.02
25,16 22,49 =1.50
25,16 22,49 =1,90
25,19 45,00 =1.90
25,15 45,00 1,91

RORESULTS

NRORESULTS

0.0714

0,056
0

=0}
=0.
*0.

=0.

=0

0.
=0.
0.

0.
=0.
=0.

=0
=0
-0

0.
0.
0.
=0.
0.

*0.
«0.
=0.
0.
=0.
=0.
=10},
0.

0.
*0.
0.
=0.
0.
0.

007
0748
1464

0814
130
197
268
344

040
041
069
154

396

073
047
125
324
1134

135
142
088
087
140
332
492
493

282
312
190
176
204
200

conp
X

1,019
=4,010
“0,982
=0.948
=0.940

=0,932
=0.929
=0.912
=0.906
=0.908

-0.869
=0.867
=0.870
=0,849
-0.874

=0.910
=0,903
=0.902
0,907
-0.9214

=0.936
0,936
=0.936
0,938
=0,948
=0.968

=0,93¢
=0,945
0,965
=0.966
=0.990

=0,977
=0,977

EMALL TAIL

FICIENTS
ey

0.008
=0,130
0,160
=0.101
«0,080

0,006
0,085
0,116
0,104
0,080

0.014
0,064
«0,076
0,082
0,090

0.011
=0.054
0,083
0,074
=0,090

«0,190

0.002
=0,004
0,006
°0,003
=0.250
0,243

ROLLING RODY AXES,
NON-ROLLING BODY AXES,

0,007

=0,004

0,099
0,106

=0,008
=0,012
0,021
0.061
0,095
0,008

=0,008
0,027
0,068
0,094
0,102

=0,015
=0,012
0,022
0,016
0.076
0,089
0,099
0.101

0,014
0,016
0,020
0,018
0,060
0,062

WIND TUNNEL TESTS ON CANTED FIN BOMBLETS = R,A,E 3JPT#4PT TUNNEL RESULTS,

bP.NO,

1384
1385
1382
1383

1393
* 304
1395
1364
1397
1398
1399
1400
1401
1402

4131377
136y
1343
%04

ATTITUDE
THETA TH
25K118 67,45
25,19 67,45
25,14 90,01
25,14 90,01
29,19 0,00
20,19 0,00
20,19 22,90
29,19 22,51
29,18 44,97
29,18 “h,07
29,17 67,44
29,18 67,4k
29,17 90,01
29,17 90,01
0,01 0.00
“0,01 0,00
=0,01 =0,01
=0.04 0,00

[4:1.34
Cx

=1,067
=1,062
=1,087
=1.092

“0.964
=0.960
=~0.924
0,924
=0.962
«0.937
1,077
1,072
=1.(097
=1.092

=0,86¢8
=0.8%4
=0.874
=0,869

FICTIENTS
(ch

0,225
=0,225
=0,200
«0.190

«0,020
=0,020
0.022
0,024
0,164
0,208
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NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR

(Run.34.37)

RUN NUMSSRE34 SHORT 800Y, ROUND NOSE, NO FINS
ce POSITION 50,00X%

Ve 240, Pps R8s 0,384 MILLION
bP.NO, ATTITUOE COSPRICISNTS
THETA PHI 2 4] [ ey
25214 «10,03 «0,01 0,38 «0.200 0,244 0,032
2522 =5.02 0,10 0.18 0,101 =0,218 0,019
2523 0,00 0,10 0,02 0.011 =0,191 0.018
2524 5,02 0,10 =0.21 0,135 0,218 0,017
2528 10.04 0.10 «0.3? 0.265 0,244 0,016
2526 15,08 0,10 0,54 0.580 =0,265 0,003
2527 20,07 0,10 «0,70 0.479 -0,276 0,002
2528 25,09 0,10 0,88 0.531 «0,278 0,005
2529 29,10 0,10 1,03 0,568 0,250 =0.012
2520 0,00 0,01 0.01 0.087 =0,191 0,024
2530 0.00 0,10 =0.02 «0.005% «0.196 0.000
RERSSULTS IN ROLLING 8ODY AxEs,
NRARSSULTS IN NONeROLLING 800Y AXES,
RUN NUMBER®SS SHORT 800Y, SQUARS NOSE, NO FINS
ce POSITION 50,00%
Ve 240, FPpS Rem 0,384 MILLION
DP,NO. ATTITUDE COBPFICIENTS
THETA PHT c2z 4] ex ey
2534 =10.03 0,01 0.39 «0.029 0,932 0,020
2538 =5,02 =0,01 0.21 0.107 =0,891 0,019
2536 0,00 0.00 0.00 0.051 0,849 0.018
2537 5,02 0,00 0,22 =0,063 =0,891 0,022
2538 10,04 0,01 0,40 0.072 0,939 0,035
2539 15,05 0,00 «0.58 0.274 0,992 0,025
25840 20,08 0.00 0,88 0.414 =1,023 =0,014
2541 20,08 0,00 =0.88 0.396 =1,028 =0.014
2542 25414 0,01 .21 0.466 1,056 =0.016
2543 25114 0,00 1,24 0.459 1,086 0,010
2544 29,13 0,00 1,43 0.437 =1,046 =0.0%9
2545 29,13 0,00 1,43 0.432 =1,051 =0,008
2546 0.00 0,00 0,09 0.020 0,849 0,018
RERSSULTS IN ROLLING 8ODY AXES,
NRSRSSULTS IN NONeROLLING 00DY AXxEg,
RUN NUMBER®36 LONG BODY, SQUARS NOSE, NO SINS
€a POSITION 50,00%
Ve 240, pps REe 0,584 MILLION
DP.NO. ATTITUDE COEFFICIENTS
THETA PH1 (] 4] cx ey
2551 =10.03 0.00 0.45 =0.295 ~0,898 0.022
2582 -5,02 0,00 0.22 =0.044 -0,862 0.008
2588 0.00 0,00 =0.02 0.050 ~0,850 0.012
2554 5,02 0,00 =0.25 0.110 =0.881 0.016
2555 10.04 0,00 0,49 015151y =0,928 0.008
2550 15,07 0,00 -0.79 0,619 =0.977 0.000
2587 15,07 0,00 =0.79 0.605% 0,977 =0.024
2558 20,10 -0.01 -1.23 0.872 =1.,022 0,042
2559 €0.10 =0,01 -1.25% 0.864 =1,027 =0.047
2560 25,14 =0,01 «1.79 0.969 =1,060 =0 048
2561 25,14 =0,01 1,78 0.972 =1,060 =0.064
2565 28.17 -0,01 =2.09 0.969  =1,055 =0.0642
2564 28.17 =0,01 -2.08 0.978 -1.048 =0.043
2550 0.00 0,00 -0.02 0.022 -0,835 0.012
2565 0.00 0.00 =0.02 0.050 =0.855 0.050
RUN NUMBSRES? LONO BOOY, ROUNO NOSE, NO SINS
te POSITION 50,00%
Ve 240, PPS R$s 0,384 MILLION
PP, NO. ATTITUOE COESFICIENTS
THETA PHY cz 4] Cx ey
2569 =10,03 0.00 0.39 -0.%%4 =0,196 0.918
2570 =5.02 0,00 0.19 =0.260 =0,184 0.007
2571 0,00 0,00 =0.01 0.018 =0.167 0.000
2572 5.02 0,00 =(.25 0.288 0,194 0.01
2573 10.06 0,00 =0.42 0.569 =0,221 0.00¢
2574 15.06 0,00 =0.65 0.763 =0,255 0.013
2575 20,08 0,00 «0.95 0.86% 0,226 0.023
2576 25,14 0,00 =1.5%0 0,940 =0.201 0.033
2577 29,13 0,00 ~1.61 0.960 =0.15% 0.050
25638 0.00 0,00 =0.04 0.025 =0,167 0.000
2578 0.00 0.00 0,02 0.05? 0,167 0.018

=0,020

0,014
0,023

N

0,080
0,022
0,015
0,014
0,082
0,014
=0,007
-0,00?
=0,028
«0,026
-0,015
=0,026

=0,011

4]

0.012

0.000
=0.001
=0,005
=0.014
=~0,019
=0,035
=0.005%
=0.02%
=0,142
=0,030
=0,063
=0,025

=0.009
0.006

N

0.016
0.012
0,000
=0,021
-0.026
=0,050
=0.040
-0,058
~0.066

0.008
0,006

48

=0,009
0,158
0.159
0,160
0,158
0.160
0,162
0,160
0.161

=0,013
0.165

cL

=0,011
=0,010
=0.007
=0.008
=0,009
=0.003
=0,004
=0,006
~0.008
=0.008
=0,008
=0.,00?7

0,001

L

=0,001
=0,001
=0.005
=0,001
=0,006
=0,004
=0,006
-0,009
0,012
0,013
0,014
=0.,015
=0,013

-G.002
0.001

tL

-0,001
=0.003
=0,003

0,000
=0,00¢
-0.002
=-0,004
0,004
=u.007

=0,001
0,001
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{Run.40)

RUN NUMBERS4O LONO BODY, ROUNO NOSE, CURVED TAIL A
CANT ANGLEs 0,0 DEQ, €¢g POSITION 50.00X
Ve 240, FPB REs 0,384 MILLION
DR.NO. ATTITUDE COEFFICIENTS
TNETA L1} (44 4] tx ey tN cL
NR 2582 =10.08 0,08 1.49 1.632 0,274 8,052 0,122 0,042
NR 2%83 =10,08 0,03 1.49 1.640 0,274 0.058 =0,123 0.042
NR 2884 =10.08 22.52 1.48% 1.876 =0,248 *0.001 0,043 0,087
NR 2885 =10.10 4%,03 1.43 1.503 0,235 0.059 =0,049 0,076
NR 2886 *10,12 67,82 1,48 1.504 -0,2%8 0,103 0,126 0,070
NR 2887 10,14 90,01 1,68 1.470 =0.260 0,090 0,048 0,089
NR 2892 5,04 0,02 0.70 0.72% =0,258 0,038 =0.061 0,088
NR 2591 =5.04 22,52 0.67 0.673 0,248 0.019 0,008 0,056
NR 2890 =$.0% 45,02 0.63 0.597 0,244 0,048 0,002 0,067
NR 2589 ®5.07 67,52 0,62 0.573 0,244 0,063 0,026 0,076
NR 2588 =5,09 90,01 0.64 0.577 0,249 0.070 0,018 0,068
NR 2593 0.00 0,02 =0.06 *0.033 =0.255 =0.021 0,041 0,027
NR 2594 0.00 22,52 0,09 =0.060 =0,254 =0,029 0.071 0,045
NR 2595 =0.01 45,02 «0.14 =0.100 0,253 =0.013 0,098 0,088
NR 2590 =0510'3 67,52 =0.12 =0.141 -0,253 0,006 0,102 0,068
NR 2597 =0.0% 90,11 =0.43 =0.186 0,253 0,040 0,089 0,067
NR 2602 5.08 0,01 =0.83 «0.844 =0.265 =0,049 0.1114 0,018
NR 2601 5,04 22,54 =0.84 0,846 =0,263 0,046 0,118 0,037
NR 2600 Sr108 45,01 0,84 =0.828 =0,262 0,080 0.160 0,056
NR 2599 5.02 67,82 0,86 *0.879 =0.262 =0,052 0,207 0,066
NR 2594 5.00 90.11 =0.89 *0.958% 0,262 0,028 0.183 0,064
NR 2003 10.09 0,00 1,56 °1.668 =0,285 =0.08¢6 0,140 0,004
NR 2604 10,08 22,50 1,87  =1.661 =0.26k =0,023 0.074 0,049
NR 2605 10,08 45,00 1,61  =1.689 =0,262 =0,084 0,217 0,038
NR 2600 10,06 67,51 1,62  =1,740 =0,285 =0,096 0.307 0,054
NR 2607 10,08 90,09 =1,63 1,786 =0.290 =0.050 0,192 0,054
NR 2615 18], 49 0,06 1,97 =1.788 =0.321 =0.139 0,256 0,103
NR 2618 18,41 0,06 1,97  *4.788 =0.326 =0, 146 0,272 0,104
NR 2843 18,12 22,54 2,18  =2,15% =0.270 =0,09& 0.16% 0,080
NR 2614 15512 22,54 2,14  *2.133 0,270 =0.091 0.173 0,083
NR 2612 15,42 45,03 2,29 2,412 0,253  0.056 0.16% G.082
NR 261y 15,10 67.50 -2,09 2,040 =0.298 0,011 0.119 0,046
NR 2611 15,10 67,51 =-2,09 2,032 0,303 0,010 0,115 0,054
NR 2608 15,08 90,06 =2,06 =1.960 =-0.332 0,098 0,290 0,144
NR 200y 15.08 90,06 2,04 1,944 =0.3%2 0,108 0,290 0,147
NR 2617 20.14 0,10 2,36 =1.828 =0,384 =0, 285 0.484 0,166
NR 2618 20,14 0.10 -2,37 =1.884 =0.368 =0,247 0.429 O SUSI%
NR 2619 20,15 22,64 “2,49 22,084 =0,342 0,494 0.944 G, 244
NR 2629 20.15 22.64 =2,49 ©2.106 -0.352 =0.504 0,960 0,248
NR 2621 20,45 45.10 2,85 =2.886 =0,253 -0,032 0.134 0,191
NR 2622 20.1% 45,10 -2.85 =2.894 0,258 =0.032 0.129 0.193
NR 2623 20,12 67,58 2,43 ®2.049 0,338 0,107 0,288 0,178
hR 2624 20,12 67,58 2,43 ©2.047 0,342 0,107 0,271 0,173
NR 2625 20,14 90,07 -2.47 *2.104 =0.348 =0.09?7 0,232 0,153
NR 2626 20,11 90,07 2,47 2,108 =0.343 =0.097 0,217 0,154

RE=RESULTS IN ROLLING 80Dy AXES,
NRERESULTS IN NON-ROLLING BODY AXES,

WIND TUNNE{ TESTS ON CANTED FIN BOMBLETS = R,A.E 3FTe4FT TUNNEL RESULTS,

bP.NO. ATTITUDE COEFFICIENTS
THETA PN1 [4 CM cx e, L] cL
NR 2035 25.17 0,08 -2.77 =1.944 =0.447 =0.199 0.364 0.135
NR 2636 25.17 0,08 =2,78 *1.959 =0.412 =0.199 0,372 0,137
NR 2633 25,17 22,62 =2.69 =1.883 =0.424 0. 483 0.930 0,206
NR 2034 25,17 22.62 =2.68 *1.877 =0.424 0. 487 0.941 0,208
AR 203 25.19 45,36 3,26 =2.958 -0.317 -0.481 1,081 0,589
NR 203¢ 25,19 65,34 =3.26 =2.963 =0.307 =0.484 1.084 0,581
NR 2629 25.16 67.57 =2.90 2,363 =0.33¢6 =0.061 0.177 0,158
NR 203y 25,16 67,57 2,89 2,359 ~0,345 =0.059 0.167 0,151
NR 2027 25,14 0,08 =2,80 =1.994 0,425 0,136 0.279 0,179
NR 2628 25,146 90,09 2,80 =1.978 0,426 =0.13¢6 0,286 0,180
NR 2589 0.00 0.02 =0.05 =0.032 ~0.255 =0.028 0,042 0.028
NR 2638 0.00 0.02 =0.06 =0.033 0,255 =0.021 0,033 0,034

T.R.69267



TR.69267

(Run.41)

RUN NUMBER®4Y LONG 800Y, SQUGRS NOgE, CURVED TALIL &
CANT ANGLE= 0.0 084, €9 PORITION 30,00%
Ve 240, ?pS REe 0,386 MILLION
LT ATTITUDS COEPPICIENTS
THETS L3} €2z 3] cx ey eN cL
NR 2642 =10,08 0,03 1.3¢4 1.857 “0.950 0,088 «0.117 0,067
NR 2643 =10,08 0,08 1.86 1,849 0,930 0,084 0,128 0,066
NR 2644 «10,08 22,32 1.48 1.748 “0.930 «0,017 0,043 0,084
NR 2648 =10,08 22,92 1,47 1,722  =0,950 0,018 0,083 0,080
L] 2646 10,10 48,02 1,40 (PS8 frgt) =0.920 0.066 0,076 6.070
NR 2647 =10,10 65,02 1.40 1.366 =0.920 0,066 0,070 0,070
NR 2649 10,12 67,82 1,42 1,660 =0.9%6 0.1%  =0,19¢7 0,079
NR 2650 10,16 90,04 1,46 1,688  =0.941 0,900 =0,064 9,066
NR 2636 -3,04 0,00 0,72 0,886 =0,918 0.02y  =0,094 0,024
NR 2655 «3,04 22,50 0,67 0,858 -0.914 0.029 -0,082 0,029
NR 2684 5,03 45,02 0,68 0.790 “0.914 0.089 0,006 0,086
NR 2683 5,07 67,32 0,68 0,763 0,914 0,085 0,002 0,071
Ne 2682 =5,08 90,00 0.64 0.7%3  «0,996¢ 0.070 =0,002 0,081
NR 2687 0,00 0,00 00,06 0,036 =0,894 0,029 0,086 0,009
NR 2658 0.00 22,81 «0.09 0,078 -0.89? «0,029 0,070 0,028
Ne 2489 =0.01 43,04 =0.11 =0.111  =0,90¢ «0.02% 0,108 0,069
NR 2660 -0.03 67,54 0,12 0,164 “0.90¢ «0.017 0,116 0,030
Ne 2661 =0,0% 90,00 0,12  =0.214  =0,901 0,010 0,110 0,032
NR 2666 5,04 0,10 0,85 <0974 =0,926 0,068 0.186 0,002
NR 2665 5,04 22,50 0,84 «0.977 =0,92¢ «0.070 0,166 0,013
NR 2664 5,03 43,00 0,86 0,972 =0.93) =0.063 0.204 0,036
NR 2663 3,00 67,30 =0,88 =1.068 =0,937 <0 069 0.216 0,058
NR 2662 5.00 90,00 0,90 «1.1%¢ «0.937 0,040 0,172 0,081
Ne 2667 10,09 0.10 =1,66 =1.893 =0,065 0,078 0.130 0,008
NR 2668 10,09 22,80 1,65  =1.816 =0,948 0,083 0,070 0,009
NR 2669 10,08 43,00 1,61  «1,732  e0,93¢ «0,097 0,266 0,039
NR 2070 10,06 67,814 «1,66 «1.907 «0,949 =0.158 0,404 0,069
NR 2674 10,03 90,01 21,71 =2.036 =0,97% 0, 060 0,209 0,056
Ne 2680 13,42 0.08 22,18 22,069 =1,029 0, 164 0.508 0,123
Ne 2681 15,92 0,08 °2,17  =2.084 =1,029 0,161 0.308 0.12¢
NR 2678 15,413 22,40 2,32 2,288 -0.988 «0.108 0,198 0,179
NR 2679 15.43 22,60 2,814 #2.273% 0,998 0,107 0,219 0,178
Ne 2676 SERCH) 43,00 2,62 w2.471 0,961 0,104 0,225 0,032
NR 2677 13,92 43,00 2,40 »2.664 0,961 0,107 0,280 0,037
NR 2674 45,98 67,47 2,50 .2.317 =1,010 «0.088 0,242 -0,016
NR 2675 15,11 67,67 22,31 2,518  =1,0%8 =0 098 0.260 =0,01¢
Ne 2672 15,00 00,07 2,26  °2,249 4,033 a0 427 0.27¢ 0,168
NR 2673 15,09 00,07 =2,26  =2,249  =4,039 .0 127 0,274 0,163
NR 2682 20,17 0.1 -2,79 «2.18%2 1,072 «0,230 0,567 0,178
NR 2683 20,17 0.40 «2.77 «2.1%1 =1,084 0. 231 0,407 0,161
NR 2084 20,18 22,72 2,93 =2.368  =%,098 0. 408 0,842 0.370

ReRESULTS IN ROLLING 20BY AXES,
NRORESULYS IN NON«ROLLINO BODY AXES,

WIND TUNNEL TESTS ON CONTED PIN BOMBLETS o R, A E, SPT+6F? TUNNEL RESULYS,

DP.NO. TTITUDE COEPPICIONTE
THETS (L} €2 4] cx [ CN tL

Ne 2685 20,18 22.72 2,93 =2.342 =1,0983 0. 407 0,797 0,381
NR 2686 20,18 46,97 «3.19 °2.954 -0.980 0,103 =0.193 =0,02¢
N® 2687 20,18 46,97 3,18 =2.936 -0.980 0.083 -0,199 -0,023
NR 2688 20,16 67,49 22,96 «2.%26 =1,064 0,122 0,250 0,016
NR 2689 20,16 67,30 2,97 =2.364 ~1.0989 0,158 0,223 0,033
Ne 2690 20,13 90,10 2,88 2,260 1,093 o0, 198 0,299 0,203
NR 2091 2107 158 90,00 «2,84 ©2,263 1,080 «0.196 0,291 0,196
N® 2700 25,22 0,10 -3.82 ©2.603 1,107 0,188 0.278 0,162
NR 2701 25,22 0,10 «3,52 2.308 ®1,107 0,191 0,337 0.168
NR 2698 2S1a a3 22,78 =3,69 =2.%11 -1,138 0,840 0.966 0,680
NR 2699 251,23 22,78 3,69 «2.5%¢ 9,948 «0.540 0,938 0,470
NR 2096 25,23 43,10 3,88 «3,053 1,006 «0.149 0,261 0,194
Ne 2697 25,23 45,10 «3,86 3,022 =1,019 =0.1%2 0,26 0,189
NR 2694 25,21 67,46 3,78 «2.928 =1,08¢ «0.034 -0.009 0,036
NR 2095 2'5. 20 67,45 3,76 «2.888 1,06 0,088 0,086 =0,030
NR 2692 25,19 90.11 3,59 .2.332 =1.118 0,218 0,322 0,227
NR 2693 25,19 90,11 «3.60 2,832 1,118 «0.208 0,3%0 0,217
NR 264 0,00 0,04 0,07 «0.087 =0.8%¢ «0. 089 0.049 0,018
NR 2702 0,00 0.01 0.07 =0.049 0,899 0,020 0,018 0,019

RORESULTS IN ROLLING ROBY AXES,
NRe®RESULTS IN NON=-RO{LINO 80DY AXES,

MALT
HALT 13
WALT 26




(Run.42)

RUN NUMBER® 42 SHORT PODY, SQUARE NOSE, CURVED TAIL A

¢ CANT ANGLE® 0.0 c6 POSITION 50,00%
Va 240, FPS REw 0,884 MILLION
OP.NO. ATTITUDE COEPFICIENTS
THETA NI cz (1] cx ey CN 18
NR 2706 =10.12 45,04 1.27 0.834 0,943 1,079 0,778 0,014
NR 2707 =10.12 67,50 1.20 0.669 -0,958 1,039 0,723 0,062
NR 2708 10,14 Q0,04 1.20 0.624 0,949 0,980 0,620 0,098
NR 2709 10,16 112,82 1.2% 0.670 0,962 «0,974 0,508 0,140
NR 2710 =40.19 185,02 $.29 0.679 0,964 1,083 0,664 0,148
NR 2718 =5.06 0,00 0.84 0.58¢6 0,954 0.404 “0,064 0.007
NR 2714 =3.06 22,50 0.78 0.538 0,928 0.096 0,008 0,080
NR 2713 5,08 48,00 0.77 0.500 «0,930 0,110 0,016 0,049
NR 2712 =5.10 67,81 0.80 0.482 0,938 0,102 0,043 0,120
NR 2719 <8}, 412 20,00 0.82 0.46463  =0,938 0.110 0,044 0,124
NR 2716 0,00 0,00 =0.0% =0.0%9 =0.918 0.064 0,047 0,000
NR 2717 0,00 22,%0 =0.0% =0.064 =0.,916 0,044 0,049 0,067
NR 2718 =0,04 43,00 =0.0% =0.089 0,919 0.030 0,074 0,088
NR 2710 =0,08 67,50 =0.06 =0.137 0,913 0,018 0.442 0,143
Ne 2720 =0.0% Q0,00 0,06 =0.166 0,918 0.020 0,109 0,118
NR 2728 s,06 0,44 «0,89 «0.648 0,934 0,002 0,008 0,014
NR 2724 $.06 22,50 0,87 =0.6%1 =0,929 =0,049 0,078 0,081
NR 2723 $.08 43,00 0,86 0.652 0,923 =0.038 0,138 0,086
NR 2722 .08 67,80 -0,89 0.72? -0,928 =0.068 0,187 0,113
NR 2721 $,02 90,00 0,92 =0.798 0,938 =0.070 0,191 0,117
NR 2726 10.12 0,12 1,68 1,187 =0.974 =0.026 0,048 0,026
Ne 2727 10,12 22,50 1,63  <4,0%4 -0,9%7 =0,040 0,049 0,062
NR 2728 10,11 45,00 .60 1,014 =0,948 0,102 0,179 0,087
NR 2729 10,09 67,81 1,64 1,184 0,958 «0,1%6 0,282 0,128
NR 2780 10,08 90,01 1,70 1,248 0,073 =0.120 0,208 0,180
NR 2738 15,16 0.10 2,07  =1.182 -1,039 0,117 0,090 0,187
NR  273¢% 18,16 0.09 =2,08 =1.199  =1,089 0,118 0.090 0,184
NR 2736 i R 22.,%6 2,33 4,880 =0.972 =0.076 0,084 0,138
NR 2737 18,17 22,58 2,84 1,389 0,977 =0,068 0,041 0,128
NR 2734 185,47 48,12 2,88  «1.880 =0,944 «0,1%2 0,189 0,119
NR 2788 18,12 8,12 2,38 -1.877 =0,944 =0.112 0,200 0,16
NR 2782 Aisfaae 67,58 2,11 e1,24%  =1,093 0,088 0.184 0,158
NR 2733 15,14 67,53 2,414 o], 244 1,048 0,088 0,477 0,183
NR 273, 18,12 90,114 2,08 =1.269 -41,038 0,206 0,278 0,287
NR 2749 20,19 0.0 .2, 44 1,094 =4,418 «0,120 0.070 0.167
NR 2741 20,19 0,114 2,44 =1,094 =1,11%& =0.126 0.077 0,174
NR 2742 20,21 22.67 =2.66 =1,263 =1,048 «0.454 0,618 0.318
NR 2748 20,24 22.68 2,67 1,264 4,048 0,450 0.407 0,329
NR 2744 20,22 44,99 2,98  e1,876 =0.974 0,190 =0,116 0.0%6
NR 2748 20,22 4é,98 2,93 =4,862 =0,976 0.176  =0,0091 0,088
NR 2746 20,17 67,614 2,80 «1.202 «1,076 «0.183 0.2%1 0,286
NR 2747 20,47 67,64 2,80 =1.198  =1,071  =0.144 0,268 0,277
NR 2748 20,18 90,12 2,46  =1,187  =4,421 0,288 0.264 0.%03
NR 2749 20.45 90,11 2,46  =4.179 4,416  =0,24% 0.284 0.29¢9
NR 2788 28,23 0.12 =2,87 =1.426 =1,188 =0,4%54 0,009 0,197

RWRESULTS IN ROLLINO BODY AXES,
NR®RESULTS IN NON-ROLLING BODY AXES,

WIND TUNNEL TESTS ON CANTED FIN BOMBLETe = R,A.E SFTeiPT TUNNEL RESULTS,

bP,.NO. ATTITUDE COEPFICIENTS
THETA PHI ¢z 4] cx (287 eN cL
NR 27%¢9 28.2% 0.42 2,87 =1.14% =1.186 =0.147 0,084 0,198
N® 27%6 28.2¢ 22,71 =5.08 -1.8%0 =1.083 =0.%26 0,464 0.%92
NR 2787 28.24 22,72 =3.09 *1.312 -1,078 0,827 0,489 0.397
NR 278 28,26 48,02 =3.4% 1,796 =0.967 0.27% =0,209 0.1
NR 2785 25,26 “8,02 «3.458 =1.706 0,967 0,273 «0,194 0,104
NR 2782 25,22 67,87 =3,00 1,802 =1.127 0.026 0,089 0,214
NR 2783 28,22 67,58 =3.00 1,309 =1 VR7 0.027 0,076 0,226
NR 278¢ 25.19 90,12 -2,88 1,204 1,186 =0.264 0,504 0,308
NR 278 28,19 90,12 2,85 =1.210 CE WY b 0,264 0,318 0,806
NR 2760 29.26 0,18 =5.19 1,258 -1,188 «0.120 0,068 0,208
NR 276 29.26 0,43 =5.49 =1,2%6 =1,188 =0.126 0,078 0,208
NR 2762 29.27 22,78 =5.43 =1.446 =-1.,071 =0.608 0,502 0,503
NR 2763 29,27 22,78 =3.48 =1.468 1,066 0,624 0,588 0,498
NR 2764 29,28 «%,08 =3.68 1,783 =0.961 0.2%¢9 =-0,186 0,206
NR 2768 29,28 5,08 =-5.68 =1.768 =0.9%6 0.2%¢9 -0,188 0,201
NR 2766 29,28 67,84 =3.86 =1 428 1,126 0.179 0,088 0,164
Ne 2767 29.25 67,54 =3.34 LAY ¥ -1,121 0.17? -0,063 0,159
NR 2768 29,22 90,14 =3.17 1,348 =1,180 -0.2%2 0,314 0.%29
NR 2769 29.22 90,14 5,17 1.328 =1,478 0,242 0,819 0.5%0
NR 2705 0.00 =0,01 =0,02 0.0'0 =n,913 0.079 0,088 =0,009
NR 277 0.00 0,00 -0.0% =0.024 -0,918 0,068 =-0,034 0,008
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{Run.43)
RUN NUMBER®4S BHORT BOOY, ROUND NOSE, CURVED TAIL A
CANT ANGLEw 0,0 €Q POSITION $0,00%
Ve 240, Pps nte 0,384 MrLLION
OP.NO. ATTITUOR COEFFLICIENTS
THETA N1 ez L] cx (33 eN
2774 =10, 0,04 1.%6 0.992 =0.50% 0.08% =0.,042
2778 =10,12 22,%4 1.%0 0.807 «0, 300 0,044 0,068
2776 =10,13 43,01 1,80 0.769 =0,296 0.097 =0.000
2777 ©10,18 67,82 1.48 0.742  =0.309 0.149  =0,06%
2778 *10,18 90,01 1.%0 0.7%3  =0,343 0,100 =0,012
2783 =8.06 0,02 0.74 0.8%567 =0.29% 0,084 0,048
2782 =5,06 22,92 0.72 0.553  -0,294 0,088 0,009
27814 =5,07 43,02 0.70 0.298 =0,296 0,088 0,008
2780 *5,09 67,52 0,70 0.281  «0,298 0,073 0,000
2779 <I8ls 90,02 0,74 0.271  =0.294 0.060 0.040
2784 0,00 0,02 0,03 «0.023 =0.289 0.038 0,023
2786 0,00 22,%2 0,08 0,047 =0.287 0,029 0,008
2787 =0.01 48,02 =0,06 0.073 0,286 0.011 0,026
2783 =0.,0% 67,82 «0.07 «0.,087 -0,290 0,003 0,028
2789 =0,08% 90,02 0,08 0,098 =0.290 0.000 0,027
2794 5,06 0,02 =0.80 =0.426 =0.291 0.029 -0,020
2793 5,06 22,9%2 0,78 0,412 =0,286 0.014 =0,00%
2792 8,04 48,02 =0.78 «0.394 =0,280 =0,030 0,039
2791 5,03 67,82 0,89 =0.423 -0,290 -0,063 0,070
2790 5,04 90,02 =0,84 =0.462 =-0.290 =0,0%0 0,068
2795 10.12 0,01 -1.% =0.884 =0,%03 0.016  =-0,048
2796 10,91 22,581 -1,84 «0.847 0,289 0,024 -0.082
2797 10,44 45,01 =1,8¢ <0,8%7 ~0,280 =0.07% 0.086
2798 10,09 67,84 1,88 «0.8983 ~0.296 “0.124 0,189
2799 10,08 °0,01 1,61 «0.9%2 =9.308 =0.100 0,097
2804 18,14 0,07 =1,84 =0.882 -0,%32 =0,049 0,088
2806 1838 45,08 -2.18 e1.169 -0.2%1 0,060 0.123
2807 15,12 67,56 =1.,8%  «0.924 =0,%329 =0.029 0,124
2808 iy o) 67,86 «1.8% 0,920 =0,326 =0.038 0,184
280y 15,10 90,08 =1.89  =0.998 -0.8%1 =0,967 0.194
2810 18,40 90,08 *1.88  ©0.9890  =0.831 <0, 167 0.194
2848 20.17? 0,18 =2,16 =0.04% =-0.388 =0, 340 0.27%
2849 20,17 0,18 2,16 =0.937 -0.388 0,339 0,274
2816 20,16 22,%0 -2.0% «0.821 =0.580 =0.086 0,079
2847 20,14 22,54 =2,0% =0.810 -0.3580 =0.088 0,078
2815 20,18 48,18 =2.39 =1.191 =0.847 0.0214 -0,012
2818 20,14 67,68 2,10  =0.919 =0.383 0,290 0,350
2844 20,14 67,68 “2.10 0,922 =0,383 «0.292 0,360
2811 20,43 90,16 2,20 =1.046 -0,378 0.4kt 0,456
2812 20,18 90,16 *2,20  *1,038 -0.383  <0,.4%54 0,447
2820 25,19 0.10 -2,3%7 =0.908% =0,430 p.038 -0,076
2821 25,19 0.10 =2,37  0.903 -0.430 6.0%58 -0,076
2822 25,19 22,39 -2.39 =0.943 =0.870 «0.306 0,272
2823 2%,19 22,%9 2,39 “0.912 =0,370 «0.312 0,274
2824 28,22 48,22 2.9 1,487 =0.214 0,030 0,017

RERESULTS IN ROLLING 90DY AXxes.
NR®RESULTS IN NON-ROLLING 8ODY AXEs,

WIND TUNNEL TESTS ON CANTED FIN BOMBLETS o R, A, € SFTw4FT TUNNEL RESULTS,

bP.NO. ATTITUDE CORPFICIENTS
THETA PHI [+4 4} [ ey CN
2825 25.18 67,62 2,58 =1.118 =0.349 =0.168 0.208
2826 28,18 67,82 =2.%8 &) 050 =0.3%4 “0. 143 0,216
2827 28,18 90,11 2,38 «0,927 =0,4883 -0.128 0,126
2828 2%.18 90,41 =2.%6 =0.022 =0.458 «0.128% 0,126
2838 29,22 Q18] -2.73 =1.092 =0, 432 0.006 =0.048
2832 29,22 22,64 -2.70 «1.088 =0,5%%4 =0,487 0,390
2831 29,24 4%,13 =3.09 *1.468 =0.222 0,344 -0,308
28390 20,21 67,59 2,87 .1.232 =0,5%3 0.027 0,026
2829 20,18 90,13 =2,70 =1,088 -0,498 -0,1%% 0.124
2800 0,00 0,02 =0.04 «0.088 =0,28¢9 0.047 =0,028
2803 0,00 0,02 =0,03 0.016 =0,284 0,040 0,006
2834 0,00 0,02 «0,04 «0.018 0,284 0,047 =-0,017

cL

0,288
0,281
0,266
0.267

0,208
0,269
0,286
0.226
0,503

0.034
0,026
0,031

57




{Run.44)

RUN NUMBER®L4 SHORT BOOY, ROUNO NOSE, CURVED TAIL B

& CANT ANGLE= 0,0 G POSITION $0.00X%
Ve 240, 9p8 REs 0,384 MILLION
OP,NO. ATTITUOE COEFFICIENTS
THETA PH €2 (4] cx cY cN (18
NR 2838 10,12 0,00 1087 0.900 =0,308 0,188 =0,079 0,001
NR 2839 =10,12 22,50 1.60 0.868 =0.308 0,120 0,014 0,068
NR 2840 10,14 44,99 1.62 0.83%0 =0,306 0,000 0,020 0,081
Ne 2849 =10,16 67,48 1,88 0.798 =0,314 0,049 =0,002 0,069
NR 2842 10,18 89,08 1.88 0.790 0,323 =0.009 0,088 0,077
NR 2847 =5.06 0,00 0,76 0.3%8 =0,297 0.140 -0,082 =0,007
NR 2840 5,06 22,49 0.78 0.3%8 =0,299 0,096 =0,026 0.,0%2
NR 2848 =5.08 48,00 0.78 0,382 =0,301 0.074 0,003 0,066
NR 2844 =5,10 67,49 0.78 0.340 =0,299 0,062 0,018 0,086
NR 2843 -85,12 29,99 0.76 0.314 0,299 0.010 0,038 0,088
NR 2848 0,00 =0,01 0.02 =0.021 0,299 0.098 0,077 =0,009
NR 284y 0.00 22,50 0,02 =0.02% 0,297 0,068 =0,03% 0,033
NR 28%0 =0.02 48,00 =0,01 =0.030 =0,296 0.048 0,014 0,066
NR 288 =0,03 67,%0 =0.01 «0.03% 0,298 0,027 0,011 0,089
NR 28%2 -0,0% 90,00 =0.02 «0.0% 0,298 0,000 0,027 0,097
NR 2887 5,06 0,00 =0,79 *0.408 =0, 304 0.08% =0,074 =0.,006
NR 2880 5,06 22,%0 =0.78 =0.389 =0,%00 0.048 0,066 0,032
NR 2885 $.04 44,09 -0.79 =0.376 =0,290 0,032 =n,026 0,063
NR 2884 5.03 67,49 «0,79 =0,3%8% =0,290 0.008 0,022 0,088
NR 2833 $.04 89,99 -0.78 =0.39% =0,298 «0.000 0,029 0,091
NR 2858 10,12 0,00 =-1,38 0 908 0,318 0,019 =0.024 0,008
NR 2889 10,12 22,81 1,60 =0.880 0,304 0.010 =0,067 0,080
NR 2860 10,14 44,99 1,63 =0.874 0,298 0.000 0,010 0,058
Ne 2841 10,00 67,48 1,89 =0.860 =0,%01 =0,020 0,080 0,062
NR 2862 10,07 49,98 1,88 =0.2A7 0,306 0.009 0,014 0,073
NR 2871 RIS RGOS =0,07 .81 =0.884 =-0,3%7 0.008 0,083 «0,106
NR 2872 15,14 =0,07 =-1.84 =0.876 =0,357 0.008 0,083 =0,110
NR 286y 15,13 22,36 1,73 =0.772 =0,383 0,086 =0,140 =0,108
NR 2870 415,913 22,36 =-1,73 =0.76% =0,38% 0,086 0,137 =0,106
N® 2867 oL ) 48,02 2,16 1,128 =0,281 0.008 0,042 0,108
NR 2868 18,98 «5,02 2,16 1.177 0,286 0,008 0,036 0,103
NR 2868 18,99 67,63 1,79 =0.79%¢ =0,%6% -0.087 0.107 0,308
NR 2866 18,11 67,63 1,78 «0.792 0,368 =0.096 0,116 0,303
NR 2863 VS0 ©0;08 1,88 «0.908 =0,344 =0,028 0,088 0,188
NR 2864 15,10 90,08 1,86 =093 0,346 0,038 0,068 0,18%
NR 2873 20,17 =0,1% 2,13 *0.946 =0,407 0,273 0,304 =0,209
NR 2874 20.17 -0,43 2,13 =0.046 0,407 0.267 =0,306 =0,209
NR 2875 20,17 22,33 =-2,20 =1.000 =0,370 0.104 =0,2814 0,236
NR 2870 20,17 22,33 2,20 «0.998 =0.370 0.179 =0,26% 0,233
NR 2877 20,18 5,01 2,43 =1.227 =0.2%9 0,027 =0,004 0,082
Ne 2878 20,18 43,014 =2,43  =1.222 =1,2% =0.027 0,001 0,089
NR 287y 20,18 67,62 2,14 «0.904 =0,378 =0.126 0,162 0,204
NR 2880 20,18 67,62 2,13 «0.900 0,378 =0.921 0,461 0,289
NR 288" 20,13 90,12 2.4 «0.93%2 =0,403 =0,326 0,324 0,291
HR 2882 20,13 90,12 “2.14 0.9%2 =0,398 =0.326 0,321 0.287

RSRESULTS IN ROLLINQ BODY AXES,
NRSRESULTS IN NON-ROLLING BODY AXES,

WIND TUNNEL TESTS ON CANTED FIN BOMBLETS = R,A,F SETe4FT TUNNEL RESULTY,

DP.NO. ATTITUOE COEFFICIENTS
THETA PH1 4 4] Cx ey N CL
NR 2888 25.19 -0.06 2,34 =0.873 =0.446 =0.060 =0,028 =0,100
NR 2887 25.19 22,44 =2.44 =0.908 =0,%66 «0.313% 0,210 ~0.0%8
NR 2880 25,20 5,09 2,59 “1.921 =0.2%4 0,028 0,018 0,209
(] 2885 25,48 67,57 2,46 =0.9%2 =0, 349 0.033 0,027 0,208
NR 2883 25,18 20,08 -2,37 =0.899 0,438 =0.098 05188 0,182
NR 2884 28,18 00,08 -2,37 =0.899 =0,638 =0.008 0,142 0,182
NR 288¢ 29,22 =0,06 2,67 =1.024 =0,433 =0.120 0.,003% 0,094
NR 2899 29,22 22,47 2,66 «0.983 =0,328 =0.346 0,249 =0,021
Ne 289, 29,22 wh, 46 =2,81  =1,162 -0,189 0,123  =0,137  -0,00%
NR 289¢ 29,22 4k, 46 2,83 “1.178% 0,194 0.113 -0,138 0,006
NR 2893 29,22 bk, 47 2,83 CORR L) -0.194 0.133 =0,182 0,043
NR 2894 2e.20 67,53 =2,69 1,007 =0,319 0.454  -0,08 0.132
NR 2898 29,18 00,08 2,74 1,080 0,423 =0.038 0,128 0.171
NR 2837 0.00 -0,01 0,01 0.036 0,284 0.091 =0,031 =0,018
NR 2890 0.00 0,00 =0.03 0.016 0,284 0.07% =0.042 0,000
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{Run.45)

RUN NUMBERRLS SNORY BOOY, SQUARE NOSE, CURVED TAlL 8
I3 CANY ANGLEs 0.0 €q POSITION 50,00X%
Vs 240, Fpt REs 0,384 MILLION
0P, NO. ATTITUOE COUFFICIENTS
THETA N1 €2 4. Cx ey L] 48
RR 2900 =0.12 -0,014 1.68 1,944 ~0.663 0,184 -0,08% 0,009
NR 2901 “10,13 22,49 1.66 1.046 0,968 0.137 0,026 0,030
NR 2902 “10.13% 44,99 1.66 0.942 =0.969 .07 0.04s 0,073
NR 2903 =10.17 67,50 1.68 0.050 =0,072 0.089 0,039 0,106
NR 2904 10,10 A9,00 1.68 0.990 °0.97¢ 0,030 0,104 0,198
NR 2909 ~5.06 0.10 0,84 0.6014 0,936 0,151 «0.413 0,006
KR 2907 ~5.08 +5,00 0.86 0.5643 0,939 0.098 0,021 0.076
e 2906 =840 67,50 0.87 0.3%37 =0.943 0.047 0,088 0,103
NR 2908 -5.12 249,99 0,86 0.500 “0.943 0.010 0.121 0.100
KR 291¢ 0,00 0,09 =0.02 *0.029 -0.943 0.090 =0.086 =0,0%%
NR 2944 0.0¢ 22,49 *0.02 =0.041 “0.916 0.074 0,022 0,0Y6
NR 2912 =0.02 6,99 -0.03 =0.068 ~0.914 0.08? 0,042 0,07
NR 2913 =0,0é 67,49 0,02 =0.003 -0.948 0.046 0.083 0,102
NR 2914 -0.06 89,99 -0.,01 =0.116 =0,018 0.020 0.%16 0,109
NR 299 5.06 0,00 =0.89 “0.657 =0.93% 0.016 0,030 -0,009
NR 298 5,06 22,49 =0.89 =0.651 =0.043 0.046 0,040 0,028
Ne 2947 SI0IS 64,99 -0,89 =0.6%0 -0,038 0,064 0,037 0,066
NR 2946 5.0% 67,49 -0,89 -0.704 «0,947 0.0%3 0,070 0,00
NR FLAR 5,01 89,99 =0.87 *0.741 0,938 0.050 0,083 0,009
N® 2920 10,12 0,00 -1.,68 1,118 -0,0714 «0.032 0,046 =0,040
NR 2621 10,452 22,40 =1.66 =*.0% =0,972 =0.002 0.004 0,027
NR 2922 10,11 46,99 1,67 *1.0133 0,962 0.016 0,064 0,068
NR 2923 10,90 67,49 ~1.66 =1.104 ~0.,963 0.028 0.102 0,000
NR 2924 10.08 86,908 «1.67 -1.190 ~0,068 0.039 0,082 0,001
L] 2933 VSIS ~0,09 2,02 =1.130 1,034 0,064 -0,082 =0, 451
NR 2934 15,13 -0,08 2,03 =1.133  -1.054 0.03 -0,086 =0,138
NR 293 18,98 22,48 2,15 4. 196 =1 002 0.140 0,080 0,07
NR 293: 15,14 22,48 2,18 1. 488 =4.007 0,145 0,090 0,048
NR 2929 18,17 45,40 =2,39  *1.404 =0.954 0.004 0,044 0,078
NR 2930 VSR 5,10 2,30 1.399 0,954 «0.006 0,087 0,079
NR 2927 185,14 67.%2 2,13 =, 212 =..008 OF, LS 0,046 0. 137
NR 2928 15,14 67,52 °2,4) .1, 2% -*.008 0,143 n.038 0,1
NR 2928 ViS4 @0,0? 2,08 °1.234 -1.038 «0,037 0,146 0,231
NR 2926 V8, 1Y 90,08 *2.0% 1,242 1,063 =0, 027 0,120 0,218
NR 2935 20,19 -0.08 2,37 4. 0yS 4,134 0.007 ~0,088 =433
NR 2936 20,19 -0.08 -2,38 =1.032 1,134 -0.012 -0,0%9 <0,138
Ne 2937 20,19 22,41 °2, 41 =1.020 =1.nd8 0,078 0,018 “0,102
NR 2938 20,19 22,64 2,44 4,043 1,236 0,088 ~0.006 =0,0099
NR 2930 20,214 44,99 2,83 -, 402 “n,992 0,029 0.002 0,049
NR 2940 20,24 «6,97 2,84 *1.616 =%.140 0.090 =0.060 0,024
NR 2947 20.21 44,96 ©2.63 1,322 1,138 =0.134 0.063 0,021
NR 294y 20,17 67,57 -2, bk -1.074 1,044 0,054 0.079 0.22¢
NR 2943 20.17 47,87 2,43 =1.071 1,440 0,059 0,060 0,217
NR 2964 201, 18 90,07 2,61 .1.126 Sl 16 -0.067 9.17? 0,234
NR 2945 20.15% 90.07 *2,63 =t 138 =t 496 =0 067 0.169 0,228

RERESULTS IN ROLLING 800Y AXES,
NRERESULTS IN NON-ROLLING BODY axese,

WINO YUNNEL TESTS ON CANTED FIy BOMBLETE o R 2, ¢ JPTelFT TUNNEL RESULTS,

0P, NO ATTITUOE COURFICIENTY
THETA PHY €2 4] cx 4 4] 48
NR 2954 25,22 -9,0% -2,77 ~1.039 -1.202 ~0.120 0,024 ~0.,090
NR 2958 28.22 -9,06 -2.77 -1.032 -1.497 -0.143 0.023 0,096
hR 2982 25,23 22,50 -2.88 =1.08% 1,127 -0, 372 0,274 0,045
L L) 2951 @512 22,50 2,88 -4.083 1,427 -0, 366 0.267 0,038
W 2950 28y a8 5,11 =3.26 1,447 -0,997? =0.036 9,043 0,088
NR 208 2%.2% 5,10 OJgrs LAY | 1,002 =0.039 0,040 0,083
NR 2948 25,24 67,50 -2.86 1.096 OLIRCL Y 4 0,243 0,112 0,100
NR 2940 28,21 67,50 2,86 1,102 1,127 0,265 =0.,101 0,098
NR 2940 28619 @0, 0% -2.80 %149 -1.177 9.002 0,122 0.193
NR 2947 25,19 90,05 -2,.81% o AISIE =iy Py 0.012 0.104 0,196
Ne 2956 20,2% -0.06 23,13 et 189 =1,999 -0, 100 0,012 =0,096
NR 2987 29.,2% -0,C6 «3.13 -1.174 1,194 =0.099 0.003 “0,106
NR 2953 29,2% -0.07 -3,13 1,180 -t 494 0,113 0.033 0,111
N® 293y 20,26 22,57 3,20 =4.4984 1,116 =10, .5'4'5: 0.386 0,158
NR 29690 20,24 22,87 -3.21 -4.207 -t 0,517 0,382 0,146
NR 296 29,27 45,00 “3.47 4. 486 -0,9814 -0.0646 0,049 0,048
NR 29062 29,27 45,00 -3.47 1. 801 -0.9764 «0.03% 0,038 0,072
NR 2963 20,24 67,44 =135 S 1,204 1,124 0.328 -0,207 -0,008
NR 2964 20,24 67,43 23,16 «1.210  =1,926 0.3%12 -0,214 =0,013
Ne 2968 29,22 90,08 3,16 =1 3p4 1,166  =0,02? 0.1%? 0,148
Ne 2966 20,22 90,08 =3,16 =4, 308 =1 479 -0.03? 0,183 0.12
NR 2967 0.00 0,00 =0.04 =0.040 -0,008 0,074 0,060 -0,007
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NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR

NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NRr
AR
NR
NR
NR

NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
MR
NR
NR
NR

NR
NR
NR

NR
NR
NR
NR

NR

NR
NR

0P NO.

2971
2972
2973
2974
2078
2976
2977
2978
2979

2984
2983
2982
2981
2980

2988
2086
2987
2988
2989

2996
2998
2994
2992
2993
2990
2991

2997
2994
2999
3000
300
3002
3003
3004
3008
300e

3048
3016
3013
3014
3011
3012
3009
3019
3007
3008

RUN NUMBERELS

CANT AnNSGLEs 0,0 0RO,

Ve 240,
ATTITUOR

THETA PRI
=10,08 90,02
=10.09 112,54
=10.0¢ 112,94
=10.10 138,04
=10.10 138,04
=10.13 187,%0
=10,13 187,90
«10.1% 179,99
=1107:1/S 179,99
=8.04 0,14
=3.04 22,%0
=5.06 45,00
=8.08 67,50
=-5.10 89,99
0.00 0,40
0.00 22,80
=0.04 45,00
0,03 67,50
=0.0% 89,99
$.04 «0,09
8.04 22,48
s.03 44,99
§.01 67,49
5.01 67,49
4.99 89.98
6,99 39,98
10,09 «0,04
10,09 0,04
10.09 22,49
10.09 22,49
10.08 4h,98
10.08 44,98
10,06 67,48
10.06 67,48
10.04 39,99
10,04 89,98
18,12 0,07
8k 0,07
15,12 22,51
15,13 22, %
15,13 44,98
1191,4:3 44,98
18,10 67,48
18,10 87,46
18,08 90,04
18,08 90,04

RURESULTS IN
NRURESULTS 1IN

[Run. 46)

LONG 200Y, SQUARE NOSE, CURVED TAIL B
€q POSITION 80.00X
REs 0,384 MILLION

(12 ]

(44

0.12
0.06
0.06
0.08
0.07
0,12
0,12
0,06
0.06

0.72
0,72
0,73
0,73
0.74

=0.07
«0.07
=0,08
=0.08
=0,08

=0,83
-0,88
=0.8%
=0.86
=0.86
-0.87
-0.86

=1.68
1,64
=1.68
=1.68
-1.62
=1.62
1,86

-2.26
-2,23
-2.23

4]

0.209
0.016
0.01¢

0.896
0.888

=0.051
=0.034
«0.061
=0.089
=0.128

=0.989
=0.981
=0.962
=1.000
*4.008
=1.048
1,040

=1.889
=1.888
=1.846
=1.843
=1.730
=1.764
=1.846
=1.846
=1.947
=1.938

=2.222
=2.191
2.147
=2.182
=2.426
=2.426
=2.178
“2.188
=2.202
-2.203

ROLLING BOOY AXES,

COEPFRCIENTE
tx (3
=0.930 =1,860
=0.940 =1.938
=0.940 =1,.944
=0.940 =1.909
-0.938 1,913
=0.941 1,848
=0.944 1,948
=0.931 «4.879
=0.9%1 =1,879
=0.918 0.069
=0.914 0.071
=0.909 0,080
=0.914 0.088
=0.920 0.030
=0.894 0.030
=0,893 0,030
=0,892 0,018
=0,896 0,019
=0.896 0.020
=0.92?7 =0.00%
=0,928 =0.003
=0.924 0.004
=0.928 0.013
=0.928 0.043
=0.933 0.030
-0.938 0.020
=0.968 =0,048
=0.968 0,048
=0.938 0.018
=0.998 0.01¢
=0.9%2 0.002
=0.997 0.002
=0,968 =0,043
=0,960 =0.046
=0.978 0.020
0,973 0.009
=1.031% =0.046
=1.036 =0.03%
=1,018 «0.095
=1,013 =0,092
=0.982 =0.026
-0.982 =0.026
=1.006 0.029
=1,004 0.017
=1,030 =0.018
=1.030 =0.018

NON=ROLLING BOOY AXES,

(1]

1,863
1.816
1,810
1,714
1,718
1.786
1,789
1,847
1.847
=0.134
-0.087
=0.046
=0,004
0,081

=0.086
=0.012

0.090
0,071

0,068

0,142
0,120

WINO TUNNEL TESTS ON CANTEO FIN BOMBLETS « R,A,Z SFTe4PY TUNNEL RESULTS,

ep.nO.

3017
3018
3019
3020
3624
3022
3023
3028
302¢
3027

3038
303%
3038
303¢
3037
3032
3033
3034
3030
303
3023
3029

3040
3041
3042
3043
3044
3048
3046
3047
3048
3049

2970
3080

ATTITUOE
THETA PH1
20,16 =0.40
20,17 =0.40
20,17 22,49
20,17 22,49
20.17 45,02
20,17 5,02
20,18 67,47
20,18 67,47
20,13 90.08
20,13 90,07
28,22 =0.11
28,22 =0.41
2%.22 22.98
28,22 22,98
28,22 22,58
28,22 45,00
28,22 43,00
28.22 45,00
45,20 67.39
28,20 67.38
25,19 90.06
25,19 90,07
29,28 =0,11
29,28 -0.12
20,28 22,61
29,27 22,64
29,27 46,98
29,24 44,99
29,28 67.31
29,28 67,33
29,23 90.08
29,23 90,05

0.00 =0,01
0.02 0,00

€z

-2.78
-2.76
=2,80
-2,82
-3.08
3,04
-2,88
-2.86
=2,84
=2,80

=3,514
=3.9
=3.5%4
3,92
-3,53
3,74
=3.73
3,73
=3.8%?7
«3,86
3,54
-3,88

“4.10
ak.10
-6,07
-4,06
“4.20
-3.77
-4.06
-6.06
-6.10
“4.10

=0,07
-0.0%

(4]

S2NP
=2.178

=2.21%
.2.607
=2.980
=2.264
=2.328
2,203
=2.211

2,464
=2.479
-2.334
=2.344
2,363
=2.778
2.784
=2.778
=2.548
«2.908
-2.458
=2.4%9%

=2.812
2,838
=1.158
=1.182
=1.2%7
=1.84k
=2.114
«2.132
=2.30%
=2.78%

=0.058
1.487

COEFFICIENTS

X

1,093
=1.088
-1,062
=1.069
=1.02¢
=1.024
=1.09%8
=1.048
=1.08¢
=1,08%

=4 1410,
=1.124
=1,43%
=1.140
=1.438
=1.034
=1.036
=1,036
=1.402
-1.412
=1.411
=191

=1,132
=1.,132
=4 9?7
=1.,162
=1.018
=1.014
“1.160
=1,188
1,133
«1.133

=0,899
=0.903

Y

=0,047
=0.047
=0.094
=0,087
0,197
=0.210
=0.014
=0.029
«0.106
0,117

=0.00?7
=0.006
-0.430
=0.427
=0.420
0,154
=0.161
0,168

0.162

0.162
-0.126
-0.126

0,013
0.007
=0,5%29
=0,83¢
=0.104
0,343
0.284
0.262
=0,096
0,126

0.033
0.033

T.R.69267
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NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

NR
NR

0P NO.

3088
3056
3057
3058
308y

3064
3063
3062
3061
3060

3068
3066
3067
3068
3069

3074
3073
3072
3071
3070

3078
3076
3077
3078

3089
30990
3087
3083
3088
3086
3083
3084
3089
3082

3091
3092
3093
3094
3098
3096
3097
3098
3099

3108
3109

(Run.47)
RUN NUMBER®4? LONG 300Y, ROUND NOEE, CURVEOD TAIL B
CANT ANGLE= 0,0 OFEG. €4 POSITION 50.00%
Vs 240, FPS REs 0,384 MILLION
ATTITVOE CORFPICIENTE
THETA PHY 3 [ cx cY N 38
=10,08 0,03 1.49 1.631 =0.269 0.098 0,194 0,043
=10,09 22.53 1,53 1.689 =0,259 0.033 -0,027 0,068
=10,11 45,04 1.56 1.695  =0.2%% 0.006 0,017 0.090
=10.13 67,53 1.%6 1.683 0,260 ~0.004 0,029 0,087
=10,1% 0.2 1,83 1.634 =0,27% ~0.083 0,184 0,079
=5.04 0,01 0.7 0.736 ~-0.2%% 0.0%8 -0,087 0.010
5,04 22,81 0,73 0.760 ~0,256 0.023 0,012 0,027
=5.06 45,00 0,74 0.736 =0,2%2 0.021 0.019 0,038
=5,08 67,50 0,78 0.73% -0,2%8 0,003 0,022 0,044
=5:.4110 90,10 0.74 0.730 =0,263  ~0,04% 0,087 0,040
0.00 0.00 =0.06 +0.040 =0.23% 0.020 =0,033 ~0,006
0,00 22,49 =0,08 =0.043 =0,261 0.009 -0,013 =0,004
=0.01 b, 98 0,06 ~0,0%5 -0.2%58 +0.002 0,013 0.000
0,03 87,48 «~0,08 ~0.064 0,259 «0.020 0,037 0,000
=0.03 39,97 «~0,08 ~0.082 ~0.26% =0.030 0,049 0,003
5,08 =0,01 «0,82 =0.837 -0.26% 0.008 =0,013  =-0,019
5,04 22,47 -0.82 «0.832 =0.267 0,027 =0.043 =0,027
5,03 4h,96 «0.81  +0.801 -0,263 0.009 =0,000 ~u,038
5,01 67,48 =0.81 =0.832 =0.274 =0.023 0,055  ~=0,048
5,00 89,94 =0.83 =0.860 -0.278 =0.011 0.023 ~0,0%80
10,09 -0,01 1,87  =1.672 =0.291 =0.04% 0,088 -0,023
10.08 22,46 =1,60 «1.713 ~0,288% 0.008 =-0,026 =0,05%1
10.08 44,93 -1.62 =1.748 ~0.27% 0.008 0.00% 0,083
10,06 67,41 1,59 1,713 =0,291 «0,021 0,048 ~0,100
181401 -0,06 2,01  ~1.943  =-0,323 0,074 0,111 =0,091
15,11 -0,08 =2,01 ~1.959 -0.323 =0.07% 0.118 ~0.088
18,40 22,62 =2,00 +1.913  -0,315 0,119 0,170 =0,108
15,11 22,43 2,00 +1.903 ~0.315 ~0.118 0,166 =0.100
15,11 44,89 2,24 ~2.3346 =0,28% =0.019 0.007 0,150
WAL 44,89 =2,21 =2.331 =0,283 =0.0%9 0,002 =0,152
15,09 67,44 2,03 1,955 0,313 0,109 ~-0,182 =0,047
15,09 67,43 =2.03  =1.963 =-0,313 0.109 =0,178 =0,074
15,07 89,00 =1.99  =1.898  -0.343 0.019 =-0.028 -0.018
15,07 89,96 =2,00 =1.907 -0.343 0.009 ~-0,03%6 =-0,025%
20,14 -0,08 =2,39  +2.00 =0,357 ~0.066 0,118 =0,138
20,14 -0,08 =2.39  «2.03 =0.357 «0.060 0,126 =0,138
20.14 22,30 =2.43 ~2.187 ~0.384 0.354 0,778 -0,313
20,14 44,98 ~2,87 +2.393 =0,287 ~0.136 0,278  ~0,0%6
20,14 44,94 2,87  ~2.39%  -0.287 «0,136 0,2?% -0,062
20.12 67,58 =2,43  =2.090 -0.376 =0.263 0,635 0,171
20,12 67,58 2,43 =2.091 =0,376 ~0.279 0,633 0,171
€3,10 50,08 2,30 1,829 -0.420 ~0.218 0,487 0.12¢
¢0.10 50,08 =2.30 +1.829 =0.424 0,218 0,472 0.130
25,17 =0,11 2,67 =1.885 -0.433 0,048 0,049  =0,177
25,17 «0,11 ~2.67 -1.904 =0.434 ~0.040 0.072 0,178

ReRESULTS IN
NRERESULTS 1IN

ROLLING 80DY AXES,
NON=ROLLING BODY AXES,

WINO TUNNEL TESTS ON CANTEO FIN SOMSLETS o R, &, F 3FTe4PT TUNNEL RESULTS,

0P, NO.

3100
3107
3104
3108
310¢
3103
3100
3101

3110
L AREI
3112
3113
3114
3118
3110

3054
3147

ATTITUOE
THETA (.01
25,16 22,41
25.16 22,41
28,17 46,98
25,17 44,98
28,18 67,47
218 18 67,47
28,14 90,01
25,14 90,01
29,20 0,11
29,20 ~0,11
29 .19 22,43
29,20 oh, 82
29,20 bh, 83
29,17 67,43
29.16 39,98

0.00 0,00
0.00 0,00

cz

=2.63
2,64
2,94
-2.94
-2.71
~2. 7
=2, 74
2,74

=3.146
3,16
~2.97
=3,36
=3.36
2,99
-2.98

=0.06
=0,06

COEBFICIENTS
™ Cx (4] (4] cL

~1.883  -0.396 -0.24¢ 0,426 -0,127
=1.883  =0.401 =0,252 0,424  =0,127
~2.5%09 =0.260 ~0.034 0,089 =0.,16%
~2.%31 =0.260  +0.0%% 0,071  =0,162
~1.983 =0,372 0.263 0,486 =0,011
-1.58?7 =0.372 0.272 «0,477 =0,008
*1.94% 0,426 =0.010 0,068 0,083
~1.933 =0.426 ~0.020 0,061 0.054

=2.220 =0.437 ~0.107 0.166 =0,177
=2.220 -0.438 =0.107 0,174  =0,170
~2 016 =0.430 -0, 4684 0,886 =0,098
~2.842 ~0.22% =0.006 ~0,013 ~0.263
=2.848 =0,220 =0,009 =0,030 ~0,254
=2,0%6 =0,394 0.4%94 =0,942 «0.079
~2.038 =0.430 0.229 =0, 391 0,009

~0.068 =0.25% 0,014 ~0,03% =0.004
=0.040 =0,260 0.02¢ =0,034 -0,004
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(Run.48)

RUN NUMBER®,S LONG BOOY, ROUND NOSE, CURVED TAIL C
CANT ANGLEm 0.0 00G, G POSITION 50,00%
V= 240, PPS RE= 0,384 MILLION
OP.NO. ATTITUOE COEFFICIENTS
THETA PH1 ¢z 4] cx (24 [} cL
NR 321 10,08 0,00 1.585 1.723 =0.284 =0.024 0,014 0,005
NR 3922 =10.08 22.5%0 1,49 1.636 20,274 =0.080 0.172 0,011
NR 3123 =10.10 45,00 1,43 1.5649% =0,233 0.091 0,081 0,038
NR 3124 *10.12 67.51 1.43 1.823 0,260 0.124 0,155 0,066
NR 3125 =10.14 490,01 1.68 1.567 0,273 0.120 0,106 0,089
NR 3130 =5.04 0,10 0,76 0.806 0,268 0,010 =0,020 0,000
NR 3i29 =5.04 22,50 0,68 0,733 0,258 =0.0646 0,036 0,014
NR 31238 =5.06 45,00 0.49 0.671 0,254 0,011 0,039 0,030
NR 3427 =5.08 67,50 0.68 0.653 =0.249 0.031 0,097 0,039
NR 3126 5,10 89,99 0.49% 0.667 0.253% 0,030 0,020 0,033
NR 3131 0.00 0.40 =0.01 0.024 =0.260 0,055 0,051 0,004
NR 3132 0.00 22,50 0,02 «0.003 0,259 0.001 0,014 0,009
NR 3133 =0,01 45,00 «0.03 *0.0%4 =0.254 0,006 0.088 0,023
NR 3134 =0.03 67,30 0,05 *0.056 =0,253 =0,023 0,094 0,033
NR 3138 -0.08 89.99 «0.07 =0,095% -0.258 0,030 0,098 0,038
NR 3140 s.0¢ -0,09 «0.79% =0.816 =0.260 0,038 ~0,029 0,023
NR 3139 $.04 22,469 =0.76 “0.752 0,259 0,020 0,011 =0,004
NR 3138 5.03 45.09 0,77 =0.726 =0.253 =0.031 0.088 0.019
NR 3137 5.01 67,50 «0.80 =0.792 =0.267 0,073 0,180 0,033
NR  313c $.00 90,00 =0.86 =0.903 =0.267 =0,080 0.172 0,040
NR 3141 10.08 -0,02 1,53 1,648 =0.281 0,069 =0.081 -0.037
NR 3142 10,08 22,47 «1.50 -1.877 0,269 0.081 0,138 =4,029
NR 3144 10.07 66,99 1,50 1,843 =0.233 0,041 0,104 0,008
NR 3146 10,06 67,50 =1.53 *9.612 0,279 =0.170 0,387 0,045
NR 3148 10.04 90,00 =1.60 .1.733 =0.291 =0.130 0,298 0,048
NR 3194 1S 0,02 =1.98 =1.850 =0.313 0.058 =0.063 0,034
NR 3192 155514 0,02 «1.98 =1.858 -0,313 0,052 -0,062 0,034
NR 3193 18,02 22,50 =241 2,139 =0.274 0.06% 0,136 0,021
NR 3194 15,12 22:50 °2,11 *2.139 0,274 0.06% 0,136 0,020
NR 3198 15.12 46,98 -2.28 °2.4628 =0,205 0,033 0.903% 0,006
NR 3190 15.10 67,47 2,16 =2.2%6 -0,272 0,213 0,659 =0,006
NR 3197 15,10 67,47 2,16 =2.2%6 =0,268 =0, 215 0.6%59 =0,006
NR 3598 15,08 89,985 =2,03 “1.968 =0.318 =0.172 0,282 =0.04é
NR 3199 15,08 89,98 2,04 *1.991 =0.318 =0.182 0.306 =0.031
NR 3207 20,14 0.10 ®2.33  *1.789 =0.399 =0.243 0,483 0,170
NR 3208 20,14 0.10 2,32 °1.763% 0,406 -0.237 0,658 0,47
NR 3205 20,14 22,57 =2,48 *2.166 =0.288 =0.933 0.252 0.923%
NR 3206 20,14 22.%7 “2.48 =2.156 -0,28% =0.13% 0,247 0,123
NR 3204 20,16 44,97 3,00 3,256 0,149 0,072 0,178 -0,012
NR 3202 20,13 67,41 2,53 =2.311  =0,279 =0.047 0,077  =0,11%
NR 3203 20,13 67.44 2,53 =2.300 ~0,284 =0.043 0,080 =0.111
~R 320¢ 0,10 89,86 -2.37 1,949 =0,408 0.094 -0.289 =0.193
NR 320 20,10 89,86 2,37 =1.96% «0.403 0.08¢ =0.273 =0.190
NR 3209 28,17 0.05% 2,75 =1.893 0,408 =0.0514 0.173 0,085
nR 3210 28,17 0,05 .2.74 -1.88% =0,408 =0.050 0.157 v.085
RERESULTS IN ROLLING 80DY AxES,
NR®RESULTS IN NON-#OLLING BODY AXES.
WIND TUNNEL TESTS ON CANTED FIN BOMBLETS = R, A, 3FT«4FT TUNNEL RESULTS.
DP.NO, ATTITUDE COEFFICIENTS
THETA [ LB [ 4] Cx cY N cL
NR 3211 25,17 22,87 =2.384 ®2,248 =0,308 =0,140 0,292 0,138
NR 3212 218 {17 22,58 2,84 ©2.246 =0,308 «0.13%6 0.328 0,142
NR 3213 28,20 45,13 -3.50 =3.566 0,159 “0.487 0.984 0,274
NR 321¢ 28,20 45,16 3,50 -3.567 =0.159% =0.487 1,017 0,282
NR 3218 28,16 67,37 3,03 =2.874 -0.282 0,038 -0,175% =0.,179
MR 3ete 25,16 67,34 =3,03 .2,6%9 0,287 0.058 0,208 -G,185
AR 3217 28,14 89,914 .2,76 *1.95¢4 =0.631 =0.,164 0177 “0,10%
NR 3218 28,14 89,91 -2.74 =1.946 -0.431 =0.164 0.192 ~0,102
R 3227 29,20 0,02 =3.20 =2.163 -0.418 0.157 -0.239 0,027
R 3225 29,20 22,61 =3.24 =2.486 =0,328% «0,491 0.780 0,193
NR 3220 29,20 22,61 =3.21 =2.483 =0.330 0,408 0,773 0,103
NR O 322¢ 29,24 44,80 =3.%9 =3.392 0,177 =0,107 0.126 =-0,201
NR 3223 29,24 44,86 =3.60 =3.397 -0.1?77 «0.100 0.121 0,196
M 3224 29,21 44,87 3,61  =3,426 =0,167 =0.114 0,171 =0,178
NR 3229 29,19 67.34 ~3.34 .2.814% =0,.306 0.178 =0.446 =0.234
NR 322, 29.19 87,34 3,38 -2.807 -0,.301 0.162 0,407 0,230
NR 3219 29,16 89,93 =3.04 *2.042 =0.416 =0.384 0.566 0,073
NR 312¢ 0.00 0,00 =0.01 0.006 0,253 0,026 -0,033 0,006
NR 3159 0.00 0,00 =0.02 0.006 -0,25% 0,028 -0,02% =0,002
NR 3999 0.00 0,00 0,03 0.008% -0,258 0,026 =-0,033 =0,000
AR 3224 0.00 0,00 =0.02 0.006 =0.260 0.026 0,033 -0,004
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(Run.49)

RUN NUMBER®LS LONG 800Y, SQUARE NOSE, CURVED TAlL C
CANT ANOLE= 0,0 OPG. €8 POSITION 50.00%
Vs 240, PPS REx 0,384 MILLION
0P.NO. ATTITUDE CORRPICIENTS
THETA PH1 €z ™ 143 €Y 4] tL
NR 3232 -10,08 0,00 1,64 1.946 =0,960 0,009 =0,031 0,007
NR 3233 10,09 22,50 1,56 1.818 “0,944 0,053 0,178 0,013
NR 3234 10,10 45,04 (1 (3t 1.657 -0.920 0.039 0,027 0,041
NR 3238 «10,40 45,01 1,46 1.687 =0.920 0,038 0,027 0,061
NR 3236 10,12 67,52 1,50 1,713 -0.934 0.164  =0,179 0,068
NR 3237 10,12 67,52 1.50 1.710 0,934 0.164 0,185 0,068
NR 3238 ©10,1% 90,01 1.88 1.804 =0.946 0.120 =0,060 0,089
NR 3239 ©10.1% 90.01 1,88 1.804 =0.946 0,120 =0,076 0,087
NR 3244 °5,04 0,10 0,76 0.951 =0.920 6.010 =0.02¢ -0,00%
NR 3243 -5,04 22,49 0,72 0.890 =0.919 0.009 0,021 0,003
NR 3242 -5,06 45,00 0,68 0.836 <=0.919 0,029 0,037 0,033
NR 3241 ~5,08 67,51 0.68 0.823  <-0.91% 0,056 0,036 0,050
NR 3240 -5,10 90,00 0.70 0.838 -0.919 0.060 0,027 0,048
NR 3248 0.00 0,10 =0,08 =~0.0'8 =0,89& 0.026 -0,041 -0,008
NR 3246 0.00 22,50 «0.04 «0.013 =0.893 0,002 0,023 0,012
NR 3247 =0.01 «5,00 “0,06 =0.043 -0.892 =0.004 0,077 0,027
AR 3243 =0.03 67.50 -0.07 «0.092 =0.896 0,007 0,118 0,037
NR 3249 -0,05 90,00 0,08 -0.148 -0,904 =0.020 0,139 0,036
NR 3287 5,04 -0,02 0,80 =0.948 =0.922 0,057 -0,036 -0,02%
NR 3253 5.04 -0,02 -0.80 «0.946 0,927 0.050 «0,036 -v,02%
NR 3256 5.04 22,48 0,74 =0.894 <=0.920 0,025 0,039 =0,010
NR 3284 .03 44,99 ~0.76 =0.86% 0,924 -0.013 0,128 0,021
NR 3288 5.03 44,99 0,77  «0.8%9 -0,924 0,017 0,131 0,029
NR 3282 5.0 67,50 ~0.80 “0.9%6 =0.92% =0.040 0,210 v, 047
NR 3283 5. 01 67,50 ~0,89 =0,950 -0.928 -0.04$ 0,207 U, 048
NR 3280 4,99 90,00 =0,86 =1.08% <=0,937 =0.060 0,218 0,047
NR O 3259 4,99 90,00 «0,86 =1.077 0,932 «0.070 0,218 0,048
NR 3289 10.09 -0,02 1,62 =1.860 =0.966 0.060 =0,029 =0,.038
NR 3260 10,09 -0,02 1,62 =1.8%52 =0,966 0.058 =0,037 -0,036
NR 3261 10,08 22,47 1,57 1,753 -0.954 0.10% 0,135 =0,032
NR 3262 10.08 22,47 1,87  =1.754  =0.949 0.099 0,134 =0,02%
NR 3263 10,07 46,99 1,54 =1.649 -0,932 =0.023 0,145 0,007
NR 3264 10,07 44,99 ~1.86 1,688 -0.932 0,027 0.1¢0 0,009
NR 3268 10,06 67,51 =1.89 1,794 =0,960 =0,149 0.412 0,059
MR 3260 10,06 67,51 “1.59  =1.784 <=0.9585  =0.149 0,615 0,049
NR 3267 10.04 90,00 -1.67 “1.983 “0.974 0,110 0.288 0,048
NR 3264 10,04 90,00 =1.67 =1.9785  -0.97é <=0.110 0.296 0,047
SR 3277 15,12 0.13 2,20 .2.130 =1,020 0.024 0.010 0,048
NR 3278 15,12 OR3 2,19 -2.130 =1,020 0,024 0.019 0,048
NR 3278 15,13 22,56 2,31 =2.330 <-0.989 0.059  -0,093 0,108
NR 3276 58,43 22,56 2,39  =2.351  =0.089 0.065 -0.102 0,110
NR 3273 15,12 46,99 2,33 2,379  -0.927 ~0.0%8 0,182 0,010
NR 3274 15,12 44,99 ~2,33 2,386 <=0.932 -0.0%8 0,136 0,006
NR 3271 s, 14 67,42 2,32 *2.417 =0,990 =0.218 0.462 =0,087
~R 327¢ 1834 67,43 2,34 =2.628 -=0,090 =0.214 0.476  =0,070
nR 1269 15,08 89,94 -2,22 =2.233 -=1,030 ~=0.132 0,294  =0,0%0
NR 32790 15,08 89,94 2,23 -2.257 -t.030 -0.13¢ 0,222 0,050

RORESULTS IN ROLLING BODY AXES,
NRERESULTS [N NON-ROLLING 800Y AXES,

WIND TUNNEL TESTS ON CANTED FIN BOMBLETS = R A, F 3FTe4FT TUNNEL RESULTS.

LP.NO. ATTITUDE COESFICIENTS
THETA PRI 3 4] Cx G, 4] cL
NR 3279 20,17 0,16 -2.78 -2.137 =1.072 =0, (077 0.127 0,106
KR 328y 20.17 0,17 -2.77 =2.137 -1.072 =0.077 0149 0,111
NR 328" 20.18 22.66 2,99  =2.457 -1,0%0 0,133 0,513 0,272
hR 3282 20,18 22,66 -2.99 ~2.481 -1.050 0,148 0,294 0.282
NR 3283 20.18 “h,99 3,19 "2.984 “0.93% -0.083 0,194 0,016
NR 3284 20.18 44,98 3,19 «3.008 «0,92% 0,090 0,174 0,002
NR 3285 20,16 67,31 2,98 =2.809 1,039 -0.052 0,022 cu,27%
NR 3280 20,16 67,31 -2.98 .2.627 “1.03% -0,05% 0,005 “0,273
NR 3287 20,13 39,94 -2.82 =2.26% =1.084 =0,114 0,095 =0,100
NR 312838 20,13 39,91 -2.82 =2.261 1,089 -0,¢14% 0.087 “0.104
NR 3297 28,22 0,06 -3.50 “2.392 1,103 0,090 0,063 0,071
R 3294 28,22 0,08 3,50 .2,408 1,103 =0.079 0,118 0,081
NR 3295 25,23 22,790 -3.79 -2.782 =1.0%6 =0.294 0,502 0,340
NR 390 28,23 22,70 -3.79 -2.8%%9 =1,0¢1 =0.273 0.4687 0,340
NR 3293 28,23 45,08 -3.90 =3.161 0,936 «0.288 0,624 0,187
NR 3294 25,23 «5.07 -3.89  <3.1619 «0,936 «0.310 0,559 0,148
NR 3129.% 25,21 67,28 -3,78 3. 026 ~1.056 -0.002 -0.192 «0,379
NR 329¢ 2821 67,28 -3.78 -2.967 -1,087 0.008 -0.117 -0,378
NR 3289 25,19 89,92 3.8 =2.%507 -1.129 «0,17% 0,197  =0,004
NR 3299 25,49 849,92 -3.5¢4 -2.%16 1,106 0,178 0,182 “0.,09¢
NR 3299 28,24 0,04 =3.94 -2.70¢ SHEAMD: -0.064 0,106 v,v88
NR 3300 28,28 0,04 =3,95  =2,663 ~1,109 =007 0.122 0,072
NR 3300 28,26 22,73 4,22 =3.061 -1,0% 0,327 0,536 0,383
NR 330 28,26 22,72 6,23 “3.129 =1.0%6 «0.324 0,518 0.375
NR 3305 28,26 45,08 -6, 30 =3.320 -0.,962 0,33 0,684 0,109
NR 3304 28,26 5,08 b,29 =3 347 0,967 -0.327 0,596 0,106
NR 3308 28.24 67,22 -4, 21 =3.25¢4 1,087 =0.010 -0,212 “0,418%
L 3300 28,24 67,23 -4,23 -3.306 1,057 =0,018 -0.189 0,611
nR 3307 28,22 0,02 b, 02 -2.790 1,126 «0.139 0,168 0,092
NR 3308 28,22 90,02 -4,03 -2.83 1,126 0.1%9 0,147 “0.088
NR 323 a.00 0.00 -0.03 =0.0%0 0,899 0.026 =0.049 0,003
NR 330¢ 0,00 0.10 -0.03 0.006 -0,899 6,010 «0,016 V0,000

ReRESULTS IN ROLLING 800V AXES,
NRERESULTS IN NON-ROLLINO BOOY AXES,

HalY
HaLT €E
MALT r{




(Run.50)

RUN NUMBER®ES0 SHORT BOOY, SQUARE NOSE, CURVEQ TAIL €

E CANT ANGLEs 0.0 €6 POSITION 50,00%
V= 240, Pps REw 0,384 MILLION
QP.NO. ATTiTUDE COEPFICIENTE
THETA LLB (%4 4] cx ey cN cL
NR 3344 =10.12 0,09 1.66 1.438 =0.949 ~0.016 0,063 =0.016
NR 3315 =10.12 22,48 1.8¢4 0.989 =0.934 ~0.018 0.152 0,020
NR 3316 =10.13 45,00 1.46 0.839 =0.92% 0.102 0.052 0.085
NR 3347 10,16 67,54 1.55 0.89¢ =0.932 0,218 =0,06? 0,124
NR 3318 =10.19 90.04 1.65 0.964 «0.997 - 0.220 =0,038 0,126
NR 3323 =5.06 0.09 0,81 0.588 =0.927 0.004 =0,002 =0.018
NR 3322 =5.006 22,50 0.74 0.529 0,918 0,019 0,038 0,064
NR 33214 =51 (017 45,00 0,71 0.468 =0.¢15 0.083 0,037 0.085
NR 3320 =5.10 67,80 0.7% 0.464 =0.918 0.137 0,092 0,413
NR 3319 =3.12 90.00 0.8 0.473 ~0.923 0.140 0,025 0.125
NR 3324 0.00 0,00 =0.07 =0.079 =0,013 0.047 =0.049 =0.,009
NR 3323 0.00 22,50 =0.07 =0.072 =0.9114 0.043 0,043 0.062
NR 3326 =0.014 45,00 =0.07 =0.097 =0.914 0,045 0.042 0,084
NR 3327 =0.03 67,50 =0.07 =0.128 =0.913 0,048 0,075 0,109
NR 3328 =0.08 90,00 =0.08 =0.144 =0.918 0.040 0.096 0,114
NR 3333 5.07 =0,04 =0.92 =0.6714 =0.939 0.084 =0.066 =0,015
NR 3332 5,06 22,49 -0,.87 =0.647 =0.924 0.066 =0,022 0,029
NR 33314 5.06 4h,99 -0,83 -0.637 =0.918 0,034 0,086 0.048
NR 3330 5,03 67,50 -0.86 =0.688 -0.928 =0.030 0,129 0,103
NR 3329 5.02 89,99 =0.90 =0.764 =0.938 =0.050 0.162 0,110
NR 3334 16.43 =0.04 1,72 =4.4/5!5 =0.976 0.095 =0.084 =0,0%0
NR 3335 10,12 22,48 =1.64 =1.069 =0.957 0.104 =0.074 0.018
NR 3334 10,11 4£6,99 -1.58 =1.006 v0,038 0.001 0.073 0,069
NR 3337 10.10 67,50 =1.65 =1.923 =0.953 =0.097 0.219 0,111
NR 3338 ‘0.08 89,99 =1.69 =1.215 =0,968 =0.110 0.206 0,109
NR 3343 15,16 0.08 -2.09 =1.146 =1.048 =0.010 0.066 0,134
NR 3344 15,16 0.08 =2.09 =1.154 =1.048 =0.003 0.059 0,128
NR 3345 VSr7 22.55% -2,28 =1.345 =0.981 0.068 =0.03?7 0.123
NR 3340 15.47 22,55 -2,28 =1,344 =0.984 0.069 =0.03? 0.120
NR 3347 NS? 44,99 -2.35 =1.386 -0.939 =0.034 0.126 0,068
NR 3348 15.15 67,458 2,24 «1.392 «0.994 -0.108 0.269 0,028
NR 3340 p/CIRGIE] 67,45 2,23 =1.385% -n,989 =0,105 0.267 0,024
NR 3350 15,11 89,91 2,064 -1.248 1,049 =0.093 0.188 =0,036
NR 3351 15,114 89,99 2,04 =1.248 =1.053 =0.093 0.1814 =0.039
NR 3339 20,20 0,08 2,49 =1.060 =1.118 =0.042 0.028 0,135
NR 3387 20.21 22.62 =2,69 =1.303 =1.048 =0,217 0.210 0,247
KR 3358 20,21 22.62 =2.69 -1.278 =4.058 0,217 0.210 0,246
NR 3356 20.23 45,00 =3.10 =1.719 =0,928 =0.089 0,130 0,072
NR 3354 20,18 67,39 =2.58 «1.270 -1.072 0.07% 0,083 -0.078
NR 3355 20.18 67,39 =2.59 =1.288 =1.067 0.082 0,087 =0.077
NR 335¢ 20.15 89,02 =2,39 =1.125% =t.126 -0.123 0.180 =0,012
NR 1353 20.45 89,03 =2,39 =9 =4,126 =0.133 0.189 -0,007
NR 3360 25,23 0.06 -2,88 “1.104 =4 0178 0.074 =0,047 0,096
NR 3361 25,23 0.06 -2.89 “1.0914 CLRA TS 0.074 =0.047 0,103
NR 336¢ 25,25 22,65 -3.22 =1.413 =1.072 =0.359 0.348 0,203

RORESULTS IN ROLLING BOOY AXES,
NR=RESULTS IN NON-mOLLING 80DY AXES,

WIND TUNNEL TESTS ON CANTEO FIN BOMBLETS = R_A_E 3FTw#4FT TUNNEL RESULYS.

oP.NO. ATTITUDE COEFFICTIENTS
THETA oHT 2 o] cx cY cN cL

NR 3363 25.28 22,65 =3.22 =1.428 -1.077 =0.3%9 0,342 0.294
KR 31364 25.27 L4 ,A3 -3.53 -1.753 0,963 0.283 -0.202 =0.19¢6
NR 3365 25.27 4k, 84 =3.54 -1.7277 =0.953 0,285 =0.193 =0.182
NR %360 25,27 46,84 =3.53 =1.787 =0.963 0,284 =0,246 -0.183
NR 3367 25,22 67,36 =-3.08 -1.394 1,118 0.147 -0,080 -0.135
NR 3368 25,22 67.36 3,06 =1.381 -1.118 0.152 =0.054 =0.130
NR 3369 25,19 89,95 -2.79 “1.147 =1.197 =0 232 0.269 0,033
NR 3370 25.19 89,94 2,78 =1.139 1,192 0,233 0,292 0,005
KR 2379 20.26 0.06 3,22 -1.264 1,497 0.04s -0,022 0,001
NR 3389 29,26 0,06 =3.19 =1.238 =1.197 0.044 0,022 0.096
NR 3377 29,2% 22,69 -3.87 =1.608 =1,0814 =0.53¢9 0,648 0.353
NR 3374 29,28 22,69 =-3.57 -1.629 1,081 =0.53¢ 0,439 0,353
NR 3375 20,20 Ll ,99 -3.80 -1.854 -0.967 «0.013 0,027 0,052
NR 3376 29,2¢ 44,99 -3.80 =1.85% «0,977 =0.024 0,033 0.060
NR 3373 29.26 6783 =3.45 =1.572 1,107 0.250 0,144 =0,180
NR 3374 20,26 67,33 =3.45 =1.540 1,107 0.250 =0.158 0,185
NR 3371 29,22 89,95 -3.13 -1,287 =1.196 -0.223 0,263 0.0%0
NR 3372 29,22 89,95 3,13 =1.279 =1.186 «0.213 0,268 0,024
NR 3313 0.00 0.09 =0.04 0.006 -0.908 0.059 «0,038 =0.01¢
NR 3330 0.00 0.00 -0.07 «0.056 -0.013 0.061 -0.063 =0.001
NR 3342 0.00 =-0,04 =0.05 0.002 =0.908 0.073 =0.082 =0,015
NR 3381 Q.01 0.00 =0.07 =0.026 -0.943 0.055% 0,049 =0,002
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PP, NO.

3385
3380
3387
3384
3389

3394
3393
1302
3399
3390

1308
3390
3397
5398
139¢

34600
340a
24603
3404
2600

4607
408
3400
3419
3412

Y628
3630
LY IS
3620
2422
LY ]
3429
Y614
3616

1632
3634
3430
3638
36by
LYY
36ks
A YY)

Ya3e
163y
1684

{Run.51)
RUN NUMBERSSY SHORT B8ODY, ROUND NOSE, CURVED TAJL C
CANT ANGLE® 0,0 ¢8 POSITION 30.00%
Ve 240, s REs 0 384 MILLION
ATTITUOE CORFRICIENTY
THETA PHY [}4 4] Cx ey cN
=10.11 0,02 1.3 0.38¢% =0.291 =0.004 0.048
=10.12 22,48 1.48 0.787 =0.281 0,040 0,146
=11,01,193 46,99 1.48 0.7247 =0,287 0,074 0.041
=10.08 67,51 1.46 0.706 =0.289 0.204 =0.108
10,18 0,01 LRE 1 ) 0.753 0.298 0.1%0 =0.070
=810/ 0,01 0.73 0.349 =0.288 0.03% =0.019
~3.06 22,49 0.69 0.296 -0,284 0.048 0,027
-5,07 46,09 0.86 0.2%¢ 0,281 0,088 0,003
=8.09 67,50 0,69 0.264 =0.283 0.103 =0,046
=512 ©90,00 0.73 0.274 =0.284 0.090 «0.00%
0.00 =-0,01 =0.06 ~0.068 -0.289 0.0680 -0.022
0.00 22,30 =0.06 =0.0%6 -0.287 0.040 0,004
=0.01 «3,00 =0.03 Q.06 =0.291 0.032 0.022
=0.08 67,50 =0.06 =0.073 =0,290 0.034 0,014
=0.0% 90,00 «0.03 =0.078 =0.290 0.020 0.014
S.06 =-0,01 -0.8¢6 =046k ~0,296 0.090 -0.060
5.06 22,69 0,79 «0.392 0,208 0.07? 0,082
3.06 44,99 0,76 =0.36% =0.283 0.01% 0,010
31908 67.5%0 0.79 «0.403 =0.290 0.033 0.03?
s 0

.01 ©0,00 -0.83 =0.4657 ~0.290 _040 0.047
10.12 =0.01 =181 =0.9%2 =0.313 0.12 =0.08¢°
10.11 22,68 =1.54 =0.85% =0.29¢% 0,134 =0.130
10,10 45,00 -1.53 «0.849 -0.280 ~0.001 0,018
10,00 67,51 =113 =0.843 =0.296 =0.13? 0,182
10.08 20,01 1.6 =0.926 =0.,306 =0.120 0. %8

15,14 0,16 “1.88 =0.946 =0.336 0.032 =0.024
148], A6 0,16 =1.88 =p.9ts  =0,5%¢ 0.032 -0,02¢
18,16 22,49 -2.10 =1.184 =0,30¢ 0.094 =10/ 180/
18118 22,30 2,10 =1l A3 =0,309 0.100 =0.13¢
15,18 5,00 2,26 =1.2720 =0.262 0. 044 0.05%9
15,13 67,49 2,08 DL K] -0.312 0,156 0.17¢
15,13 47,49 2,06 =1.149 =0,312 0,161 0,188
13.10 89,93 ~1.86 =0.047 =0.331 =0.122 0,001

43010 89.93  -1.87 <0.022 =0.3%1 =0.132  0.102
20,17 0,22 -1.01 =0.849 =0.609 0,266 0.231
20,17 0,22 2,17 «0.970 -0, 4684 «0.271 0,236

20,17 2 -2.18 =0.088 =0,360 0.033 =0,073
20.17 22,30 2,13 =0.962 =0.370 0.061  =0,073
20, 21 45,01 =2,91  =1.7%¢  =0,230 =0.053 0,048
20,14 67,51 =2.10 =0.909 =0.388 0,283 0.239
20,14 67,32 -2.09 =0.901 =0.388 =0, 248 0,240

20,18 80,87 2,10 =0.992 =0,390 0.133 =0.,148
25,19 0,06 =2,38 =0.943 ~0.430 =0.030 0,038
25519, 0.06 =2,38 =0.920 ~0.43% =~0.030 0,038

28,20 22,53 -2.53 =1.008 =0.559 0.00% -0.020

RERESULTS IN ROLLTNG B80DY AXES,
NRERFSULTS IN NON.ROLLING BODY AXES,

cL

0,039
0,002
0,081
0,108
0,112

-0,014
0.028
0,065
0,000
0,008

=0.,009
0,034
0.069
0,000
0,100

-0,010
0,034
0,063
6,089
0,100

-0.,022
0,011
0,065
0,113
0,1%%

0,096
0,006
0.029
0,031
0.067
0,0R86
0,074
=0.010
~0.006

0,103
0,200
0,087
0,062
0,0R3
0,109
0,116
0,110

6,100
0,007
0,086

WIND TUNNEL TESTS ON CANTED FIN BOMBLET® < R, A, 3PTe4FT TUNNEL RESULTYS.

0P, NO.

3482
348y
3ué3

3460
3482
ATY XS
Jbbo
MY
679

3384
3672

ATTITUDE COESPICIENTS
THETA PHI [+ 4] cx ey N
2%.2% 45,158 =3.01 =1.614 -0.2%9% 0.067 =0,099

25. 1R 67,48 ~2.3 =1.071 =0.374 =0.176 0.184
28,18 89.94 =2.40 =0.933 ~0.4634 =0.183 0.113

290,22 0.04 -2,73 =1.08¢ =0.4637 0,128 -0.006
29,2% 22,59 ~2.83 *1.206 =0.348 =0.264 0,206
29,28 “h, 77 -3.2% =1.744 =0.120 =0.032 0,063
29,28 44,78 -3.29 =8 SR8 =0.166 =0.032 0,068
20,21 67,40 -2.82 =1.,2190 -0,%83 =0.003 0,010
29,10 89,98 2,74 CEFCGI ] 0,418 =0.242 0,136
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SYMBOLS

fin span
body diameter

rolling moment coefficient

o O a o
IS

. . o n-dimensionalized with
pitching moment coefficient 10 3 "

8

yawing moment coefficient respect. to gSd

drag coefficient (see section 3ﬂ
1lift coefficient (see section 3)
fin normal force coefficient >?on-dimensionalized with

axial force coefficient respect to qS

side force coefficient

N < X =2 o B

normal force coefficient

OLEe ® . 6.0 6 6. 0

Cm cos ¢ = Cn sin ¢

8

ol

Cm sin ¢ + Cn cos ¢

e

Ol
o]

= 1 +
CZ sin ¢ CY cos ¢

Ol
N

CZ cos ¢ + CY sin ¢

body length

static pressure on the base of a bomblet
dynamic pressure of free stream

nd2/4

free stream velocity

o B == 7> N = B = B ]

distance measured rearwards from nose

a fin incidence
S fin cant

8 pitch angle

¢ roll angle

List of subscripts

b due to body alone
f due to fin
8 due to fin cant

RESTRICTED



267

Author

F. J. Tanner

P. L. Appleton Jones

R. Hills

M. A. Morrison

R. Hills

G. G. Brebner

J. R. Cole
S. A. Mitchell

D. J. Kettle

D. J. Kettle

RESTRICTED 67

REFERENCES
Title, etc.

Some aerodynamic methods of scattering numbers
of small bombs and trials proposals for demon-
strating the effectiveness of the methods.

R.A.E. Technical Memorandum WE 1146 (1964)

A study of the use of bomblets with canted fins

in cluster weapons.

R.A.E. Technical Report 65216 (1965)

The aerodynamics of armaments, turrets and
external stores.

R.A.E. Technical Note Aero 2255 (1953)

Wind-tunnel tests on bombs; a collection of data
on drag.

R.A.E. Technical Note Aero 1304 (1943)

An empirical estimation method for the subsonic
normal force and centre of pressure on low-
aspect-ratio guided weapon shapes.

R.A.E. Technical Memorandum Aero 963 (1966)

Some notes on the self-balancing units currently
in use with resistance strain gauge balances in
the R.A.E. 8ft x 6ft and 2ft x 1ift transonic
tunnels.

R.A.E. Technical Memorandum Aero 837 (1964)

Description of the pitch roll support rig
installation designed for sting mounted models in
the R.A.E. 4ft x 3ft low—turbulence tunnel.
R.A.E. Technical Note Aero 2977 (1964)

Notes on a DEUCE programme for processing the
results of force and moment tests on sting mounted
models in low speed tunnels.

R.A.E. Technical Memorandum Aero 886 (1965)

RESTRICTED



68

10

121

12

13

Author

R. C. Pankhurst
D. W. Holder

R. L. Maltby
D. H. Peckham

William C. Hayes

William P. Henderson

J. Leith Potter
Norman M. Shapiro

William D. Murphree

S. F. Hoerner

RESTRICTED

REFERENCES (Contd.)

Title, etc.

Wind-tunnel technique, Chapter 8.

Pitman's Press, London (1948)

Low speed flow studies of the vortex patterns
above inclined slender bodies using a new smoke
technique.

R.A.E. Technical Note Aero 2482 (A.R.C. 19541),
(1956)

Some effects of nose bluntness and fineness ratio
on the static longitudinal aerodynamic charac-
teristics of bodies of revolution at subsonic
speeds.

NASA TN D 650, February 1961

Normal force distributions on right circular
cylinders in subsonic and supersonic flows.
U.S.A. Ordnance Missile Labs. Report 2R4F,
December 1954

Fluid dynamic drag, p.313
Published by the author

RESTRICTED

nNY



T.R. 62867

008 9508247

RESTRICTED Fig. laab

Fin
span

L e
’S(’/_,é”’

fe— a0 —»
TR

e

e
EECERC RO

bl

Fig.lb Fin contigurations ( viewed from the nose)




Fig.2

Fig.2. Bomblet components

NEG.NO.C6424 T.R.69267



Fig.3

(Po4i1j 4ou smaids Buiuipgai-|ID]) "|[dUUN}-puUIM By} ul pajunow sajquog ‘g 61y

L9269Y1

SZV9D'ON'DIN

3




Fig.4

Frae-stream velocity vector

T e

[

View along Cy View along Cyx

Fig.4 Axis system (not to scaie)

T.R. 69 8 67

006 9208248



i-8

-4

1+Q

o-6
N
o
N
(0]
0
' 4
-

. 02
O
<.
N
@
O
o
wn
o
o

RESTRICTED

Fig.5

0

10 6,deg 20 ° 6 deg
8
.6 o]
Xcp \c:
T4 1 S~
T\E G——20
S —
. -
o
o 10 oldug 20 30

20

Fig.5 Normal force and pitching moment characteristics

of bomblets without fins




Fig.6 RESTRICTED
-6
» \
oc, | (Ref 3)\
206 o
: Q 2
\/ °
~ %
Present tests - open symbols
o Ref 1 — half ~-open symbols
z Ref 10 — closed symbols
o
a
o-8
Xcp
22
@
0.4} ®BIuff noses(Ref3)al - —
Seeee 1 °
——
Pointed noses (Ref 3)
@=5°
$= o°
(¢
o O 0-2 /g o3 -4 05

Fig.6 Characteristics of bomblets without fins

TR 69267

005 998250 ‘



Fig.7

RESTRICTED

.....n//_./ ”
N\
\
\
@W» 9
S
// .
Y O
// c
i 0 o
/// ,/ S m
\ \ i y
2 E 9 °
o A o
L. \ \\ 5
- 9 CY & * &
2 E +0d4dx0 \ e
2 @ \ \ k=
3 . \ o
3 . \ / =
N
€ 2 e e, N\ 3 N U
- £ oy 9 Xa / \ L
= N\
(14
|
< ™ o~ - - (o] ™ (o] N OO
) ] | 10 !

L9269 uL 152806 SO0



Fig.8 RESTRICTED
Roll angle ¢ Symbol
o +
225 O]
45 A
= 67-5 X -
90 (0] /
/
le-\ 6 =10% / e— A ©=10° /
g 4
1O & 10 _/
/ C.
/ /
) // ~ // Long body
Cy // Long body Cy / round nose
J/ round nose /
s /
4 /
/ 4 + + i | ) |
< T 9deg 20 30 ° i) 8
2:0 20
.__Aeno?—/ Py 10"»/
— / - /
CY / CY /
i /
C. Long body Cq Short body
/ round nose / Srnd ReRE
10 / -0 /
/ /
/ /
/ /
/
/ /
/ . /
[
'f R L . S
o A X J (o )] SN, SIS, ; M MU S ——
&5 e88 g o 3% ) 3 M
X X
X
o]
@

Fig.8 Variation of Ey with 6 and ¢

"TR 69267

005 908252



005 508283

(.8

TR 69267

-

RESTRICTED

Fig.9

-2:0

-6

Large straight fins

Large curved fins A

&
|
: A straight fins

—

1) (2] dcg 15

Fig.9 Ez increment due to fins

20 25



Fig.10 RESTRICTED

1-0 N
I
I:__L
[
o -g-g-§-fB--— -1
!E 0] ) JJ—-4 — — r
f_ o
J
o-8 | @0
o
o]
o
) )
efins
06 |
b L7
-0 |- =T
l
&
I
‘ L
_g_g_g_%’_@_:l_}_ g
.e._
o |: % A
X - g
<_°_P> 4
 Jtins =
06 =

&7z~

or—N\

Fig.1O0 Variotion with 8 of the point of oction
of the force on the fins

TR 69258

005 908254
e



SUI} P2IUDOUN YIIM S32|qWOQ PUD SUI} INOYIM $S32|qWoq UO 2dJ0o4 |DIXY |]'bid

Figl|

0.6

RESTRICTED

L/ T T _ Z o

1 i 1 |
02 0Ol 6 (0] Ool- 02 ol e (o]
O)
9 o) . 0 Q 8 @zo-
0] (0] -
. . ° 6 > ¢ g 8 |
o (0] w © o @ ®
8 > ° ?
8 o 8
(o]
"] @ 2 4¥-0-
- 4g0-
a L X
B 9
g O |
g 2 % 8 g ° & @
. 8 - 8
& - 0-i-
a o - m__ 2
0O %)
& %]
o]
o e

L9262l . §82806 00



Fig.12 RESTRICTED

@
o-2| a
Ce a g % Fins AandC
8 8 %)
o1 | 8 X e
®
5
g 8 2 & l o
& z g é - 6 deg
X
@ @
-0} ®
E FinB
. @
B
@
-0-2 |-
®

TR 69267

Fig.12 Rolling moment characteristics of bomblets with
curved fins (¢=0)

005 908256



TR*6 2267

QoS 9Q¢82s87 ¢t

Fig.13

RESTRICTED
x * FOX x x “\\\
: T~ X —
\/ v v/ v T____V\_ ¢=90
v
A4
H H H H H H
o) oi o) o 0-—-—-\-..__'{'1" ﬂs
Hﬁ
(o} x
N/
H ol Short body _|
© Round nosa
Large fins
\ l
e
\o\ x
Re
v o}
X 0\
o)
—Cont  Symbol ~"° SRl ==
cmgla. \
o [0}
25 H - H\
s \ 0\ x
- x \6
-2:0 \
v
x
-10 o o)

30

Fig.I3 Variation of Cz with 8 at ¢=0O and =90



Fig.|4 RESTRICTED
1-0
% X X x x x ¥
v v % e
8——2 OE === _¢~9%0__
2.0
-+ {-0 Short body _|
:\ round nose
T&x small fins
o \V\
\é\
\gx\\
5
\'§?\@
v
5 \e\
x
-4:0 \\\V\ ¢ oy . JE—
Cant  Symbol 5\
angle \T
o O] \v\
2'5 H S&
5 v X
10 X
-2:0
<
-10 o 10 ) 20 30

Fig.14 Variation of C, with 8 at $ =0 and ¢ = 90°

~TR 69267

005 908258 -



T.R. 69267

00S 908249

RESTRICTED

Fig.I5

'O 10} O
(acz), (ACz), /
Q
/ G)/
__...---"'"_-—-- \.|. ) n J
(] = 10 o 5 10
(Ho) o I-O}
&
(AC2)g (aCz), /
/E]
B o © as _—u
g 5 o o 5 io
\of \-of "
(ACz)g (Acz), /
_.-:—-—'G'——-—-{:)—_—--‘_—---— J / 1 J
(] 5 [e] (o] 5 1o
e g 10}
(ACz)‘5 (Acl‘.)s /E]
/EI
/ o]
...-=""""'-———-— 1 J / ]
o S 10 (o] S o]
8,deg 5, deg

FigI5 Variation of (ACgz), with cant angle (6=0)




Fig.16aab RESTRICTED

Cu 8
X
\ b i © o
X
" i @jﬂ 2:5°
H\v ok G);H v &
@>H>\!ﬁ_\_ X g e
o--__@____e}i’{g___v,—-—' ¢
K /
-0-8} -
/ ° o
X o/
\ -0 i —
o : R X X X 10°
-o.s_
| { 1 ] 1
-10 o 10 20 odeg 30
a Effect ot cant angl¢(¢ =O)
—
§§§ -2 / - ¢  Symbol
v\a\ + =
+\v 3 +/ // . 5
o — gZ—¥ 7 225 &
-1-0 e il A5 @
______ | - <f—, 675 ¥
Xy !
ot ~a_—>4
+
x\ G +,-——-:+__,./—-:L’//
S $ = X ———
STy
. Fin cant 10°
Fincont 0 ——-—-—
| A | |
-0 10 20 6deg 30

o)
b Effect of roll angle

Fig.l6aab Axial force characteristics of a short bluff-nosed bomblet
with canted fins

TR 69367

005 908260 ~



RESTRICTED

System of symbols

Bomblet configuration

No fins
Small straight fins
Large straight fins

Curved fins

Bluff noses

Ogival noses

Length/diameter ratio = 5

Length/diameter ratio = 3

Straight fins
Curved fins A
Curved fins B

Curved fins C

Bomblets with canted fins

Fins canted at zero deg
Fins canted at 2.5 deg
Fins canted at 5.0 deg
Tins canted at 10 deg

Symbol
black

red
green

blue

square

round

large

small
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